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PREFACE. 


The  ceaseless  flow  of  new  facts  into  every  branch  of  science  is  well 
illustrated  in  the  particular  section  of  organic  chemistry  embraced 
under  the  heading  Alkaloids,  Bitter  Principles  and  Glucosides.  The 
streamlet  that  started  at  the  commencement  of  this  century,  when 
Derosne  and  Sertiirner  made  the  discovery  of  Morphine,  has  swollen  with 
ever-increasing  rapidity,  until  at  the  present  time  the  flood  of  matter 
accumulated  almost  defies  management. 

It  becomes  every  day  more  desirable  that  something  be  done  towards 
classifying  the  substances  so  constantly  being  augmented  in  number,  and 
that  the  details  bearing  upon  them,  now  more  or  less  scattered  throughout 
chemical  literature,  should  be  tabulated  in  a  convenient  form — one  that 
will  permit  not  only  that  a  given  attribute  of  any  substance  shall  be  readily 
found,  but  also  will  indicate  wherein  such  substance  differs  from,  or  resembles , 
another  of  its  class. 


The  present  work,  which  treats  of  nearly  GOO  of  these  bodies,  has  been 
prepared  with  the  hope  that  it  may  contribute  to  the  attainment  of  the 
above  objects,  and  be  found  of  service  to  those  who  have  occasion  to  deal 
with  these  compounds  or  study  them — particularly  the  analyst,  professor, 
research  chemist,  student,  and  manufacturer. 

No  efforts  have  been  spared  to  render  as  full  as  possible  the  information 
supplied  (particularly  as  regards  tests  and  chemical  reactions)  ;  wherever 
practicable,  it  has  been  drawn  from  the  original  sources,  and  embodies  the 
results  of  the  latest  researches. 

Easy  access  to  any  fact  contained  in  the  book  has  been  aimed  at, 
and  it  is  earnestly  requested  that  the  reader  will  peruse  the  intro- 
ductory and  explanatory  part,  that  he  may  the  better  acquire  this 
facilitj'. 


London,  October,  1893. 


INTRODUCTORY 


In  addition  to  the  Active  Principles  that  are  members  of  one  or  other  of 
the  three  classes  specially  dealt  with,  I  have  included  some  substances 
that  are  liable  to  be  met  with  in  connection  with  these,  or  have  bearing  on 
the  subjects  under  treatment. 

The  term  Alkaloid  (or  the  letter  A  used  for  that  word)  has  been 
employed  to  denote  any  naturally  occurring  vegetable  base  ;  this  covers  a 
wider  area  than  would  the  most  modern  application  of  the  word,  which 
restricts  it  to  Pyridine  and  Quinoline  derivatives,  to  the  exclusion  of  such 
a  body  as  Caffeine.  Of  course,  Salts  of  Ammonia  and  albuminoid  decom- 
position products  cannot  be  comprised  in  this  class  (one  or  two  of  the 
latter  receive  notice,  however). 

The  Glucosides  embrace  those  substances  (other  than  tannins)  that 
yield  sugar  (with  some  other  compound)  when  decomposed  by  the  action 
of  dilute  acids  or  natural  ferments.  They  are  generally  free  from 
Nitrogen,  exceptions  being  Amygdalin,  Solanine,  Indican,  Linamarin, 
Myronic  Acid,  and  Sinalbin,  the  last  two  of  which  contain  Sulphur  also. 

The  Bitter  Principles  are  a  very  diverse  group,  as  various  in  composition 
as  in  their  chemical  reactions.  They  contain  no  Nitrogen,  and  yield  no 
sugar  on  treatment  with  dilute  acids  or  otherwise.  The  name  Amaroid 
is  suggested  for  such  bodies  as  these,  in  order  to  avoid  confusion  with 
glucosides  and  alkaloids,  so  many  of  which  are  also  bitter.  Being  very 
numerous  and  frequently  of  considerable  importance,  whilst  generally 
neglected  in  works  upon  organic  chemistry,  it  has  been  thought  desirable 
to  describe  them  fully. 

In  conformity  with  the  system  adopted  by  the  Chemical  Society  in  their 
journal,  all  alkaloids  are  spelt  with  the  termination  ine,  whilst  glucosides 
and  amaroids  end  in  in,  without  the  final  e. 

The  book  consists  of  three  parts  (besides  two  indexes  and  sub- 
indexes). 

PART  I.  in  Dictionary  form,  arranged  upon  a  system  which  groups 
together  the  constituents  either  of  one  plant  or  of  a  number  of  botanically 
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or  chemically  allied  plants,  whilst  retaining  as  far  as  practicable  an  alpha- 
betical order.  Supplementary  indexes  being  provided,  the  manifest 
inconveniences  which  a  purely  alphabetical  method  would  occasion  are  by 
these  means  avoided. 

Iggp  In  order  that  no  time  may  be  lost  in  finding  any  statement  con- 
cerning a  given  substance,  the  following  rotation  has  been  adhered  to  in 
the  enumeration  of  the  properties  and  tests  : 

Botanical  Details. — Plants  furnishing  the  compound  or  compounds,  with 
technical  as  well  as  popular  names  and  botanical  order. 
Parts  of  plant  in  which  found. 

Bibliographical  reference  (names  of  investigators  and  details  of  published 
researches). 

Each  substance  (when  more  than  one)  is  then  treated  individually  thus  : 
General,  Physical  and  Chemical  Details. — Name  and  synonyms,  class  (A= 
Alkaloid,  B  =  Bitter  Principle,  G  =  Glucoside). 
Chemical  formula. 
Crystalline  form,  etc. 

Melting  point  and  effects  of  heat  generally. 
Rotatory  power  (action  on  polarized  light). 
Reaction  (alkaline,  neutral,  or  acid). 
Taste  and  odour  (if  any). 

Various  :  Character  of  salts,  products  of  hydrolysis  (action  of  boiling  dilute 
acids),  physiological  effect. 

Solubility  in  water,  alcohol,  ether,  chloroform,  benzene,  petroleum  ether,  amyl 
alcohol,  carbon  bisulphide,  and  sundry  other  solvents. 

Behaviour  towards  immiscible  solvents. 

Reactions  with  precipitants,  etc.  (in  this  order) : 

1.  Alkaline  hydrates   and  carbo-  i    4.  Tannic  acid. 

nates.  5.  Picric    acid,  CBHo(NOo)3*OH 

2.  Ammonia.  (Hager's  reagent). 

3.  Lead  acetate,  neutral  and  basic.        6.  Ferric  chloride. 


vi 


INTRODUCTORY 


7.  Platinum  chloride. 

8.  Palladious  chloride. 

9.  Gold  chloride. 

10.  Silver  nitrate. 

11.  Copper  sulphate. 

12.  Fehling's  solution 

copper  tartrate). 


(alkaline 


Cyanides,  etc.  : 

13.  Potassium  ferrocyanide. 

14.  ,,  ferricyanide. 

15.  ,,  sulphocyanide. 

16.  ,,  cyanide. 

17.  ,,  nitro-prusside. 

18.  Silver  potassium  cyanide. 

Ohromates,  etc.  : 

19.  Potassium  chromate. 

20.  ,,  bichromate. 

21.  Chromic  acid. 


Phospho-compounds : 

22.  Phospho-molybdic  acid  (Sonnen- 

schein's  reagent). 

23.  Phospho-tungstic    acid  (Schei- 

bler's  reagent). 

24.  Phospho-antimonic  acid. 
Iodides,  etc.  : 

25.  Iodo-potassic  iodide  (Wagner's 

reagent). 

•26.  Bismuth-potassic  iodide  (  Dragen- 
dorff's  reagent). 

27.  Cadmium  -  potassic  iodide 

(Marme's  reagent). 

28.  Zinc-potassic  iodide. 

29.  Mercuric-potassic  iodide  (Mayer's 

solution). 

30.  Mercuric  chloride. 

31.  Chlorine  water. 

32.  Bromine  water. 

33.  Iodine  tincture. 


Colour  tests  (in  this  order),  time  taken  for  development  of  colours  and  their 
durability  : 

Concentrated  sulphuric  acid  alone  and  with  various  substances  (sugar,  potassium 
bichromate,  manganese  dioxide,  nitric  acid,  etc. ),  Erdmann's  reagent,  sulphuric 
acid  with  a  trace  of  nitric  acid. 

Concentrated  nitric  acid  alone. 

Acids  in  general. 

Perchlorate  of  potash  or  perchloric  acid. 
Per-iodic  acid. 

Frohde's  solution  (molybdic  and  sulphuric  acids). 

PART  II. — A  Tabular  Summary  designed  for  ready  reference  and 
as  a  means  of  contrasting  one  compound  with  another  for  analytical  and 
other  purposes  ;  it  gives  the  chief  properties  and  tests  of  the  substances 
that  are  more  fully  described  in  Part  I. 

PART  III. — A  Classification  of  Reactions  for  the  special  use  of 
analysts,  showing  what  compounds  are  known  to  respond  to  a  given  test. 

BOTANICAL  INDEX. — Each  plant  here  appears  in  its  alphabetical 
positions  by  popular  and  scientific  names.  Sub-lists  of  plants  are  also 
inserted  for  those  botanical  orders  which  include  members  containing  alka- 
loidal,  bitter,  or  glucosidal  principles.  This  facilitates  comparison  of  the 
constituents  of  allied  plants. 


explanatory. 


GENERAL  INDEX. — Special  endeavours  have  been  made  to  render 
this  comprehensive. 

In  the  Tabular  Summary  the  order  of  insertion  in  Part  I.  has  been 
preserved,  because  it  permits  a  survey  of  all  the  active  principles  of  a 
given  plant  at  a  glance — a  manifest  advantage  over  a  purely  alphabetical 
arrangement  (which  might  upon  a  preliminary  inspection  have  appeared 
desirable),  for  in  that  case  the  reader,  dealing,  for  instance,  with  Opium, 
would  have  had  nearly  forty  different  positions  to  find,  whilst  here  he  has 
but  one. 

Synonyms  and  questions  of  identity  cannot,  for  want  of  space,  be 
discussed  in  Part  II.  (the  Tabular  Summary),  but  receive  full  attention 
in  Part  I.  ;  for  the  same  reason,  many  columns  of  precipitants  have  had 
to  be  removed  from  Part  II.  ;  but  this  curtailment  is  amply  compensated 
for  by  the  classified  lists  of  reactions  in  Part  III.  and  the  numerous 
reference  notes. 

In  the  last  section — Part  III. — are  classed,  in  a  series  of  alphabetical 
lists,  substances  having  a  common  property,  or  giving  a  similar  reaction. 

GENERAL  RULES. 
(gl°  1.  To  facilitate  reference,  it  is  important  to  remember  that  the 
series  of  details  upon  any  substance  is  invariably  given  in  a  particular 
rotation  (see  above). 

2.  Colour. — Since  the  great  majority  of  substances  here  dealt  with  are 
colourless,  colour  is  only  mentioned  when  coloured  compounds  are  spoken 
of  ;  all  others  are  to  be  understood  to  be  white  or  colourless. 

3.  Odour. — For  analogous  reasons,  all  bodies  not  described  as  having 
odour  are  odourless. 

4.  Alkalinity. — When  not  otherwise  stated,  the  reaction  (alkaline, 
neutral,  or  acid)  has  reference  to  litmus  as  indicator. 

5.  Temperature  is  always  indicated  in  degrees  Centigrade. 

6.  Solubility. — Figures  in  the  solubility  columns  denote  number  of 
parts  of  solvent  required  to  dissolve  one  part  of  substance. 

7.  Delicacy  of  Test. — Numbers  in  the  columns  of  precipitants  (or 
colour  tests)  signify  degree  of  dilution  at  which  the  reaction  is 
observable. 

8.  Use  of  Reagents. — Except  where  other  indications  are  given, 
precipitants  are  to  be  applied  to  the  substance  dissolved  in  water,  and  in  the 
case  of  alkaloids  to  the  salt,  and  not  to  the  free  base. 

9.  Colour  Tests. — The  dry  substance  is  to  be  employed  when  testing 
with  concentrated  acids  and  colour  tests  generally. 
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Abbreviations  have  as  far  as  possible  been  avoided,  but  in  the  Tabular 
Summary  limited  space  has  necessitated  the  adoption  of  a  few,  thus  : 


A  (after  name  of   substance)  = 

Alkaloid. 
acet.  =  Acetic  acid, 
ac.  eth.  =  Acetic  ether, 
aid.  =  Alcohol. 
alk.= Alkali, 
alkd.  =  Alkaloid. 
AmHo=  Ammonia  hydrate, 
amorphs.  =  Amorphous. 
B  (after  name  of  substance)  =  Bitter 

principle,  i.e.,  amar'oid. 


bz.  or  benz.= benzene  (coal-tar 
benzene,  C6H6,  or  benzol). 

be.  (in  lead  acetate  column)  = 
Basic. 

bn.= Brown. 

bl.  =  Blue. 

CS2=carbon  bisulphide. 
Cfm.  or  CHC13  =  Chloroform. 
crys.= Crystals  or  crystalline, 
df.  or  diff.= Difficultly. 
eth.=Ether. 


EXPLANATORY. 

G  (after   name  of    substance) = 

Glucoside. 
G.-d.  (after  name  of  substance)  = 

Glucoside  derivative, 
gn.  =  Green, 
insol.  =  Insoluble. 
M.P.  =  Melting  point. 
ndls.= Needles, 
nl.  =  Neutral. 

p.  (in  colour  test  columD,  etc.)  = 

Purple, 
pp.  =  Precipitate, 
petr.  e.  =  Petroleum  ether. 


vu 

phos.-molyb.  =  Phospho-molybdic 

acid, 
r.  or  rd.  =  Red. 
sol.  =  Soluble. 
soln.  =  Solution, 
turp.  =  Turpentine, 
v.  or  vlt.  =  Violet, 
volat.  =  Volatile, 
w.  or  wh.  =  White, 
y.,  yl.,  or  yel.  =  Yellow, 
oo  =Miscible  in  all  proportions. 

=  Changing  or  changes  to. 
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PART  I. 


§1.  ACHILLEA  millefolium  (Milfoil  or  Yarrow);  Compositce ; 
Europe  and  N.  America — substance  (a).  A.  moschatus  ('Iva'),  (c) 
and  (d).    Obtained  from  the  whole  plant. 

(«)  ACH1LLEIN  G.,  C2H38N2013  (von  Planta)  ;  amorphous,  reddish- 
brown,  bitter,  alkaline. 

With  boiling  dilute  acids  is  converted  into  sugar  and  Achilletin  (see  belo  w). 
Soluble  in  water  easily  (giving  yellow  solution),  in  alcohol  with  diffi- 
culty.   Insoluble  in  ether. 
Not  precipitated  by 

Alkalies.  |     Tannic  acid. 

Lead  acetate,  neutral  or  basic.    |     Ferrous  sulphate. 
.  (b)  ACHILLETIN   (from  above),  CUH17N04,  amorphous,  dark  brown 
powder,  not  bitter. 

Insoluble  in  water,  and  with  difficulty  in  alcohol. 

(c)  IVAIN  B.,  C8H]40  or  C24H4o03  fvon  Planta)  ;  yellow,  amorphous, 
soft  resinous  ('  Terebinthinate  '),  bitter. 

Soluble  in  alcohol  (yellow  solution),  not  in  water. 
Not  precipitated  by  neutral  lead  acetate. 

(d)  MOSCHATINE  A.,  C21H27N07  (vonPlanta) ;  amorphous, reddish-brown, 
bitter;  melts  under  water  (on  water  bath). 

Soluble  with  difficulty  in  alcohol,  scarcely  in  water. 

§2.  ACHRAS  sapota  (' Sapodella  Plum ')  ;  Sapoticew.  The  kernels. 
Investigators  :  Michaud,  who  describes  (a)  ;  and  Bernon  (c).    From  the 


Argan  tree  (Sapotacece)  of  Morocco,  S.  Cotton  (.7.  Pharm.  [5]  18,  298) 
has  separated  '  Arganin,'  which  would  seem  to  be  identical  with  (a). 

(a)  SAPOTIN  G.  (Arganin?  see  above),  C2,,H-.,Oo0  (Michaud);  micro- 
scopic crystals;  burning  taste;  lsevo  -  rotatory  ([«]  d=  —  32:1  in 
alcoholic  solution)  ;  M.P.  240°  with  decomposition.  Dilute  sulphuric 
acid,  on  boiling,  yields  Saporetin  (see  below)  and  sugar. 

Soluble  in  water  easily  ;  in  cold  alcohol  sparingly,  easier  hot.  In- 
soluble in  benzene,  ether,  chloroform. 

Precipitants,  etc. : 

Alkaline  hydrates,  insol.  I  Fehling  solution,  not  reduced. 

Lead  acetate  basic,  pp.  sol.  in  excess.  |  Concentd.  sulph.  acid,  garnet  red. 

(//)  SAPORETIN,  C17H32O10  (from  above). 

Soluble  in  alcohol  and  chloroform.    Insoluble  in  water  and  ether, 
(c)  SAPOTINE  A.  (of  Bernon). 

Soluble  in  alcohol,  ether,  chloroform.    Insoluble  in  water,  alkalies. 
Hydrochloride,  bitter. 
Precipitants : 

Mercuric-potassic  iodide,  brown. 

Mercuric  chloride,  white. 

Platinum  chloride,  yellow. 

§  3.  ACONITUM  Napellus  (Monk's  Hood,  or  Wolf  's  Bane) ;  the  alka- 
loids (a),  (b),  (n),  with  traces  or,  at  times,  none  of  (c)  and  (e)  ;  A.  varie- 
gatum  (a)  ;  A.  kitoerkianum  («)  ;  A.  paniculatum,  an  alkaloid  regarded  as 
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(a)  by  Hvibschmann,  the  investigator  of  last-mentioned  three  varieties, 
but  now  ascertained  to  be  non-poisonous  ;  A.  antbora  (c  ?)  ;  A.  lycoc- 
tonum  (b  ?),  (tf  ?),  (/)  to  (j),  not  («).  The  descriptions  of  the  alkaloids 
(/),  (g),  and  (,;')  are  due  to  Dragendorff  and  Spohn  (Pharm.  J.,  Trans., 
1884)  ;  and  alkaloids  (It),  (/),  to  Hiibschmann.  A.  ferox  (Indian  or 
Nepaul  aconite  ;  Himalaya  root),  (c),  trace  or  no  (a)  ;  A.  heterophyl- 
lum  (Atis  root)  [h)  ;  A.  sinense  (' Shiraka-wauzu  ware ')  (a).  A  Japanese 
plant,  '  Kusauzu '(«)  ;  Ranunculacece,  The  plant  or  root.  Investigators 
very  numerous  ;  in  addition  to  chemists  already  referred  to,  mention 
should  be  made  of  Wright  and  Luff,  Dunstan  and  Ince,  Jiirgens,  Duquesnel, 
Groves,  Paul,  and  Kingzett,  etc. 

(a)  ACONITINE  A.  [Napelline  ;  not  the  Napelline  of  Dunstan  and 
Ince  now  being  investigated,  see  (re);  Japaconitine  (Lubbe),  see  ( /)]. 
C33H43N012  or  C26H3?N07(OH)30.(CO.C6H5),  Wright  and  Luff.  (Dun- 
stan and  Ince  prefer  C3:jH45N012).  Crystallizes  in  rhombic  prisms 
(or  amorphous  if  not  pure),  scarcely  bitter  unless  impure,  causes  ting- 
ling of  the  mouth,  extremely  poisonous  (-^-grain  may  be  fatal),  very 
readily  decomposed,  with  formation  of  Benzoic  Acid  and  Aconine — this 
less  liable  to  occur  when  an  organic  acid  is  used  for  extraction  ;  hence 
advantage  of  Duquesnel's  method,  in  which  tartaric  acid  is  employed. 
M.P.  188-5°  (Dunstan  and  Ince  ;  other  observers  have  found  60°,  80°, 
'above  100°,'  140° — discrepancies  due  to  the  difficulty  of  obtaining  a 
pure  specimen).  Dextro-rotatory  ;  salts,  laavo-rotatory  ;  alkaline  re- 
action. 

Solubility  :  In  cold  water  1  in  4,431  at  22°  C.  (Dunstan),  or  1  in  72G 
(Jiirgens),  easier  warm  ;  1  in  20  boiling  alcohol,  1  in  230  chloroform, 
1  in  100  boiling  ether,  and  in  benzene.  Insoluble  in  petroleum  ether  or 
carbon  bisulphide. 

Precipitants  ('  Reactions  not  reliable  ' — Hiisemann)  : 


Alkaline  hydrates. 

,,  carbonates. 
[Not  bicarbonates   unless  hot 

(von  Planta).] 
Ammonia  hydrate,  soluble  in 

excess. 
Tannic  acid. 

Picric  acid  (Duquesnel)  ;  not 

if  dilute. 
Ferric  chloride,  yellow. 


Platinum  chloride  (Duquesnel)  ;  not 
if  dilute. 

Gold  chloride,  yellow  amorphous 

(crys.  from  alcohol,  M.P.  135°). 
[Not  by  ferro-  or  ferri-cyanides  of 

potassium.] 
Potassium  bichromate  ;  not  at  once, 

but  gradually  1  in  3,000. 
[Not    by    Argentic- potassic  cya- 
nide.] 


Mercuric  potassic  bromide, 

amorphous  pp. 
Mercuric  -  potassic   iodide,^  The 

white  amorphous.  (two best 

Hydriodic  acid,  microscopic,  tests. — 

crystals.  I  Lubbe. 

Iodine  tincture,  reddish. 


Phospho  -  molybdic  acid,  light 

yellow  flocculent. 
Phospho-tungstic  acid. 
Iodo-potassic  iodide,  yellow-red. 
Bismuth-potassic  iodide,  orange 

—limit  1  in  40,000. 
Cadmium-potas.  iodide ;  white, 

1  in  1,000;  cloud  at  1  in  2,500. 
Colour  tests  :  Mem. — -When  perfectly  pure  no  colours  are  given. 
Concentrated  sulphuric  acid,  gradual  violet. 
„  „  „     with  sugar,  red. 

,,  ,,  ,,     with  nitric  acid,  gradual  violet. 

Nitric  acid,  reddish-brown. 
Concentrated  hydrochloric  acid,  colourless. 
Frohde's  reagent,  yellowish-brown. 

(6)  ACONINE  A.  [=Acolyctine  (Wright  and  Luff),  this  identity 
questioned  by  Dragendorff,  see  (/')],  C,,!H.i!lNOn  =  Co(iH.i5NOr(OH)4  or 
C.,6H41NOH.  Occurs  naturally,  and  formed  artificially,  together  with 
benzoic  acid,  by  saponification  of  aconitine  by  alcoholic  potash  ;  amor- 
phous powder  forming  amorphous  salts;  M.P.  about  130°,  alkaline,  bitter, 
does  not  produce  tingling  of  the  tongue.    Physiological  action  feeble. 

Soluble  in  alcohol,  chloroform,  and  water.    Insoluble,  or  difficultly 
soluble,  in  ether,  benzene,  petroleum  ether. 
Precipitants,  etc.  : 


Ammonia,  gelatinous. 
[No  pp.  carbonates  or  bicar- 
bonates.] 
Lead  acetate,  soluble  in  excess. 
Tannic  acid,  pp. 


Gold  chloride,  with   reduction  of 
gold. 

S'lver  nitrate,  reduced. 
Fehling's  solution,  reduced. 
Phospho-molybdic  acid,  bluish-gray 


No  colour  with  concentrated  sulphuric  acid. 

(c)  PSEUDACONITINE  A.,  C36H49NOn,  or 

C27H37NO?(OH):).O.CO.C6H3(OCH3)2 ; 
may  be  obtained  in  crystalline  needles,  but  usually  separated  as  varnish  ; 
M.P.  104°- 105°;  very  poisonous,  resembles  aconitine;  salts  difficultly 
crystallizable  :  yields  on  saponification  (by  merely  heating)  pseudaconine 
and  veratric  acid  (dimethyl-proto-catechuic  acid). 

Soluble  in  alcohol,  in  ether  with  difficulty — though  crystals  are  obtain- 
able therefrom— scarcely  in  water. 
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Precipitants : 

Tannic  acid.  Mercuric-potassic  iodide. 

Gold  chloride.  Mercuric  chloride. 

[Platinum  chloride,  only  if  concentrated.] 
Colour  test :  Nitric  acid  fuming  (a  few  drops),  yields  on  evaporation  a 
residue  which  gives  a  purple  red  with  a  drop  of  alcoholic  potash. 

(d)  PSEUDACONINE  A.  [Lycoctonine,  Wright  and  Luff  ;  identity  ques- 
tioned by  Dragendorff,  see  (A)],  C27H41N08.  Formed  from  Pseudaconi- 
tine  by  saponification  with  alcoholic  potash  ;  veratric  acid  (Cl)Hlft04  or 
C6H3(OCH:j)oCOOH  =  Dimethyl-proto-catechuic  acid)  being  formed  at 
same  time.  Amorphous,  but  changing  gradually  under  certain  conditions 
to  a  semi-crystalline  mass ;  bitter  (without  causing  tingling)  ;  alkaline  ; 
feeb'y  poisonous  ;  salts  amorphous. 

Soluble  in  water,  alcohol,  ether. 
Precipitate  with  silver  nitrate. 

Ammoniacal  silver  nitrate,  reduced. 

[Fehling's  solution,  not  reduced.] 

(e)  PICRACONITINE  A.,  C31H45NO10  (Wright).  [Obtained  by  Groves 
from  a  root  sold  commercially  as  Aconitum  Napellus,  but  found  only  in 
traces,  or  not  at  all  in  the  genuine  A.  Napellus.]  Amorphous,  resinous, 
bitter  ;  feebly,  if  at  all,  poisonous  ;  salts  crystalline. 

Soluble  in  ether  and  chloroform.    Insoluble  in  water. 

Precipitants : 

Alkaline  hydrates  j 

,,       carbonates  >  a  resinous  pp.  on  heating. 
Ammonia  I 
Tannic  acid. 

[Not  Platinum  chloride.] 
Gold  chloride,  amorphous,  pale  yellow. 
Mercuric-potassic  iodide. 
No  colour  reactions  with  sulphuric  acid  or  other  principal  colour  tests. 

(/)  LYCACONITINE  A.,  C,7H:!4N„0,.  +  2EUO  (Dragendorff  and  Spohn). 
Pale  yellow,  amorphous.  Anhydrous  at  110°  C. ;  M.P.  114-8°  with  de- 
composition; lasvo-rotatory  :  [a]D  =  -|-31-5  (10  per  cent,  solution  in 
alcohol)  ;  salts  amorphous.  Readily  changed  by  alkalies,  with  produc- 
tion of  (<?\  lycoctonic  acid,  and  a  third  substance  resembling  (»). 

Soluble  very  readily  in  alcohol,  chloroform,  benzene  and  carbon  bi- 


sulphide ;  less  easily  in  ether,  with  difficulty  in  water,  and  scarcely  in 
petroleum  ether. 

Removed  by  ether  or  chloroform,  from  a  solution  previously  treated 
with  sodium  bicarbonate. 
Reactions : 

Alkaline  hydrates        ]  Bromine  water,  yellow  amor- 

„      bicarbonates  >  pp.  phous  pp.  (a  tribromide). 

Ammonia  ) 
Colorer  tests  :  Concentrated  sulphuric  acid,  reddish-brown. 

Sulpho-selenic  acid  (8  cc.  water,  6cc.  sulphuric  acid,  and  0'3  gm. 
sodium  selenate),  rose  or  pale  red  violet  coloration.  This  reaction 
not  given  by  aconitine,  Hubschmann's  nepaline,  or  commercial 
lycoctonine. 

Concentrated  phosphoric  acid,  violet  on  warming. 

(g)  LYCACONINE  A.  [Lycoctonine?  compare  (/<)],  C27H47N207  +  1|H.,0  ; 
crystalline;  M.P.  90°-92°,  alkaline,  fluorescent  (blue);  dextro-rotatory 
([a]  D=+46-4). 

Soluble  in  4  parts  absolute  alcohol,  3  chloroform,  584  ether,  64-5 
benzene,  247  water. 

(//)  LYCOCTONINE  A.  [Pseudaconine  ?  see  (d)  above;  Lycaconine  ?  (g)J. 
Crystallizes  in  needles  and  prisms  ;  M.P.  about  100°  ;  alkaline  reaction,  very 
bitter. 

Soluble  in  water,  alcohol,  ether,  chloroform,  petroleum  ether,  carbon 
bisulphide. 
Precipitants : 
Tannic  acid. 

[Platinic  chloride,  no  pp.] 
[Phospho-molybdic  acid,  no  pp.] 
lodo-potassic  iodide. 
[Potassic  iodide,  no  pp.] 
Bismuth-potassic  iodide — 1  in 

40,000. 
Cadmium-potassic  iodide. 
Mercuric-potassic  iodide — 1  in 

Colour  tests : 

Concentrated  sulphuric  acid  ") 

Nitric  acid  >  colourless. 

Phosphoric  acid  J 


20,000  after  twenty-four  hours, 

1  in  8,000  after  fifteen  minutes. 

Pp.  becomes  crystalline  (compare 

Aconitine). 
[Mercuric-potassic  bromide,  no  pp., 

compare  Aconitine.] 
[Mercuric  chloride,  no  pp.] 
Bromine  water,  pp.  crys. 


4 


DICTIONARY  OF  THE  ACTIVE  PRINCIPLES  OF  PLANTS. 


(i)  ACOLYCTINE  A.  (Aconine  ?  see  (b)  above).    Bitter,  alkaline  powder. 
Soluble  readily  in  water,  alcobol,  and  chloroform  ;  not  in  ether. 
Precipitants : 

Alkaline  carbonates.  Tannic  acid. 

Ammonia,  gradually  gelatinous.  Gold  chloride,  yellow. 

Lead  acetate.  Phospho-molybdic  acid,  white. 

(./)  MYOCTONINE,  A.  a7Ha0N2O8-5H.2O  (Dragendorff  and  Spohn)  ;  amor- 
phous, bitter  ;  dextro-rotatory;  M.P.  143°-144°.  Salts  amorphous  ;  very 
poisonous. 

Soluble  in  water  with  difficulty,  easily  in  alcohol,  amyl  alcohol,  chloro- 
form, benzene,  carbon  bisulphide.  Insoluble  (or  scarcely  sol.)  in  ether 
or  petroleum  ether.  Heated  with  alkali,  myoctonine  gives  lycoctonine, 
lycoctonic  acid,  an  alkaloid  resembling  acolyctine,  and  a  fourth  substance 
not  further  examined. 

Precipitated  by  most  alkaloid  reagents. 

Vitali's  test  (evaporation  with  nitric  acid,  then  touching  with  alcoholic 
potash)  gives  reddish-brown  colour. 

(k)  ATISINE  A.  [from  A.  heterophyllum  (Atis  root)],  C2,H31NO„  (Alder 
Wright),  or  C46H74N205  (Broughton)  ;  amorphous,  oxidizable  on  exposure 
(becoming  coloured  and  resinous)  ;  M.P.  85°;  bitter,  non-poisonous.  Haloid 
salts  are  crystallizable  and  difficultly  soluble  ;  nitrate,  sulphate,  acetate, 
amorphous. 

Soluble  in  alcohol,  ether,  and  benzene  ;  scarcely  in  water. 
Precipitated  by : 

Ammonia,  white  flocculent.       I     Mercuric-potassic  iodide,  white. 

Tannic  acid,  yellow  to  brown.  | 
Colour  reactions : 

Concentrated  sulphuric  acid,  yellow~vmagnificent  purple,  lasting 
several  days  ;  momentary  violet  on  addition  of  a  drop  of  water 
(Shimoyama)  ;  or  faint  violet<wred~vbrown  (Wasowicz). 

Concentrated  sulphuric  acid  and  sugar,  yellow-^reddish-wcarmine. 

Nitric  acid,  colourless. 

Hydrochloric  acid,  colourless. 

Phosphoric  acid,  colourless,  but  yellowish-violet  on  warming. 
(I)  JAPACONITINE  A.  (from  Japanese  Aconite  root),  C66H88No0ol  (Wright 
and  Luff),  or  C33H44N012= Aconitine  (Lubbe).  The  former  "regard  it  as 
a  sesqui-anhydro  base  formed  by  condensation  of  2(C33H47N012)  with 
elimination  of  3  molecules  of  water.  It  bears  the  closest  possible'resem- 
blance  to  aconitine,  and  yields  on  saponification  benzoic  acid  (as  does  the 


latter),  and  JAPACONINE,  C2(!H41NOI0,  almost  indistinguishable  from  aconine, 
the  analogous  derivative  of  aconitine. 

[Lubbe  believes  that  Japaconitine  and  Japaconine  are  identical  re- 
spectively with  Aconitine  and  Aconine.] 

(w)  APO-  or  AN  HYDRO -ALKALOIDS  of  the  Aconite  group  are  formed  from 
the  respective  bases  by  the  elimination  of  a  molecule  of  water  ;  this  may 
be  effected  by  heating  to  100°  for  some  hours  in  a  concentrated  tartaric 
acid  solution  thus  : 

Aconitine,  CMHMN07(OH)3(CO-0-C6H3) -H20  =  C26H35NO/OOH 

(CO-0"C6H5)  Anhydro  or  Apo-aconitine. 
Aconine,  C26H35N07(OH)4  -  H20  =  C26H86NQ/0(OH)2  Apo-aconine. 

Pseudaconitine  and  Pseudaconine  yield  parallel  compounds,  but  Japa- 
conitine being  already  an  auhydro  base  (see  (,/)  above)  does  not  undergo 
change  during  the  above  treatment. 

There  is  great  similarity  in  the  physiological  action  of  these  bases  and 
the  respective  parent  alkaloids. 

(»)  ISACONITINE  A.  (of  Dunstan  and  Harrison,  see  Chem.  Soc.  Proa, 
119,  1893),  C3:jH45NOj.2,  colourless,  varnish-like,  intensely  bitter,  without 
the  tingling  sensation  characteristic  of  Aconitine,  much  less  poisonous 
than  the  latter  ;  Isevo-rotatory  [a]  D=  —  28-74°. 

Soluble  in  alcohol  and  chloroform  readily,  less  easily  in  ether  (by  which 
means  it  may  be  separated  from  Aconitine),  slightly  in  water. 

Forms  a  substituted  compound  with  gold  chloride  =  C3,H44(  AuCl.^NO-,., 
analogous  to  the  Caffeine  compound  described  by  Dunstan  and  Shepheard 
(Chem.  Soc.  Trans.,  Feb.,  1893). 

§  4.  ACORUS  CALAMUS  (Sweet  Flag)  ;  Acoracece-aroidece '■;  Europe 
Asia,  N.  America.  Used  as  tonic  and  stimulant.  The  root  ;  (22  grammes 
were  obtained  from  12  kilos).    Investigators,  H.  Thorns  and  others. 

ACORIN  Gr.,  C36H60O8  (Thorns),  amorphous,  soft  resinous,  neutral ;  bitter 
and  aromatic  taste.  Yields  sugar  and  calamus  oil  (in  a  current  of 
hydrogen,  otherwise  resinification  occurs).    See  also  Acoretin,  below. 

Soluble  in  ether,  chloroform,  benzene,  methyl  alcohol,  acetone  ;  with 
difficulty  in  alcohol.  Insoluble  in  water.  Hydrochloride  difficultly 
soluble  in  water. 

Precipitants : 

Tannic  acid.  Phospho-molybdic  acid,  pp.~vblue 

[Platinum  chloride,  reduced.]  from  reduction. 

[Gold  Chloride,  reduced.]  Mercuric-potassic  iodide. 

Fehling's  solution,  reduced.  Iodine  tincture. 


DICTIONARY  OF  THE 


CALAMINE  A.,  strongly  alkaline. 

Soluble  in  alcohol,  chloroform,  acetone,  and  dilute  acids  ;  not  in  water 
or  ether. 
Precipitants : 

Tannic  acid.  I  Phospho-molybdic  acid. 

[Platinum  chloride,  reduced.]  Iodo-potassic  iodide. 

[Fehling's  solution,  not  reduced.]  |  Mercuric- potassic  iodide. 

§  5.  ADANSONIA  digitata,  A.  Gregorii  (Baobab  tree)  ;  MalvacecB; 
Africa,  India,  etc.  The  bark.  Investigators,  Walz,  Jahrb.  f.  Pharm.  24  ; 
Wittstein,  Viertelj.  schr.f.  Pharm.  4A\. 

ADANSONINE  A.  (?),  crystallises  in  needles,  odour  like  aloes  or  gentian  ; 
bitter. 

Soluble  in  6  parts  cold  or  3  parts  hot  ether,  and  in  alcohol  ;  slightly  in 
water.    Forms  crystalline  compounds  with  acids  (Dupuy). 
Reactions : 

Alkaline  hydrates  \  gd  u 

Ammonia  \  J 

No  precipitates  with  metallic  salts  (Wittstein). 

§  6.  ADONIS  amurensis  ;  Ranunculaceee.  From  the  root,  Tahara  has 
isolated  Adonin  ;  from  A.  vernalis,  V.  Cervello  has  separated  a  substance 
named  Adonidin,  which  t;ives  the  same  reactions,  and  is  presumably 
identical  with  the  other  glucoside  (Y.  Inoko). 

ADONIN  G.  (Adonidin  ?),  C24H40O9,  neutral,  intensely  bitter  ;  converted 
by  boiling  dilute  acids  into  glucose,  and  a  resinous  matter  soluble  in 
ether. 

Soluble  in  water,  cloud  on  wdrming  and  partial  separation,  also  in  alcohol, 
chloroform,  and  acetic  acid.    Insoluble  in  ether. 
Precipitants : 


[Dilute  alkalies,  do  not  decompose.] 
Gallic  acid. 
Picric  acid. 


Gold  chloride. 
Mercuric  chloride. 


Colour  tests  :  Concentrated  sulphuric  acid,  deep  red ;  nitric  acid, 
indigo  blue  ;  hydrochloric  acid,  rose  red. 

ADC  N I  DIN  (Adonin?  see  above)  is  stated  to  have  an  action  resembling 
that  of  digitalin,  but  weaker. 
Reactions,  see  above. 
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§7.  .5JSCULUS  hippocastaneum  (Horse  Chestnut);  Sapindacece ;  all 
the  substances  below  ;  iEsculetin  (6)  has  been  found  in  the  free  state  in 
the  seeds  of  Euphorbia  lathyris  (Caper  Spurge,  or  Semen  Cataputia? 
minoris)  ;  iEsculin  also  in  Hymenodictyon  excelsum  (which  see),  and  in 
Gelsemium  nitidum  (Jasmine,  see  Strychnos  group)  ;  for  Fraxin  (exist- 
ing in  horse  chestnut),  see  Fraxinus. 

(«)  /ESCULIN  G.  (iEsculinic  acid,  Bicolorin,  '  Schillerstoff,'  Polychrome), 
CjgHjgOg-llHoO  (Liebermann),  crys.  needles  aud  prisms.  M.P.  160°; 
fluorescent  (visible  1  in  1,500,000)  ;  acid  reaction,  slightly  bitter  ;  by 
action  of  heat  or  dilute  acid  assculetin  and  sugar  are  formed. 

Soluble  in  G72  parts  water  at  10°  or  12|  boiling,  in  90  of  cold  alcohol 
(Sp.  G.  0"798)  or  24  boiling  ;  in  chloroform  (which  removes  it  from  acid 
solution),  but  not  in  absolute  ether,  and  scarcely  in  ordinary  ether. 

Reactions  :  Alkaline  hydrates  dissolve  more  readily  than  water  (solu- 
tions fluorescent).  Precipitated  by  basic  lead  acetate,  but  not  by  other 
metallic  salts. 

Colour  tests :  Dilute  nitric  acid,  on  shaking,  gives  a  yellow  solution, 
becoming  blood-red  with  ammonia. 

Ammonium  bisulphite,  and  then  ammonia,  give  a  blood-red,  becoming 
blue  on  shaking. 

(b)  /ESCULETIN  (from  above,  and  in  free  state  ;  see  statement  concern- 
ing Euphorbia  lathyris  above),  C9H0O4  +  H2O,  crys.  silky  needles  and 
plates  like  benzoic  acid.  M.P.  270°,  part  volatilizing,  neutral  reaction, 
bitter,  fluorescent — feebly  blue. 

Soluble  with  difficulty  in  cold  water  or  cold  alcohol,  more  easily  in 
either  when  hot.  Insoluble  in  ether,  chloroform,  glacial  acetic  acid,  or 
carbon  bisulphide. 

Reactions : 

Alkalies  dissolve  to  yellow  solution  (acids  reprecipitate). 
Lead  acetate,  neutral  or  basic,  gives  pp. 
Copper  sulphate-)  reduced_ 
Silver  nitrate  ) 

(c)  /ESCULETIN-HYDRATE,  4C!)H60.!+B::>0 ;  crystalline;  M.P.  250°,  part 
subliming ;  isomeric  with  Daphnetin.  Less  soluble  than  iEsculetin. 
Alkalies  and  lead  acetate,  as  iEsculin. 

(d)  ARGYR/ESCIN  G.,  C27H4„Oi2 ;  silvery  crystals. 

Soluble  in  alcohol,  with  difficulty  in  water  (solution  frothy).  In- 
soluble in  ether. 
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Potassic  hydrate  (strong  solution)  converts  gradually  upon  heating  to 
propaescinic  acid,  which  is  further  changed  (see  below). 
Precipitated  by  basic  lead  acetate. 

Concentrated  sulphuric  acid,  yellow  ~~  red  with  water,  gray  flocks 
being  precipitated. 

(e)  PROP/ESCINIC  ACID  G.  (occurs  naturally  and  producible  from  above). 

Soluble  in  alcohol  and  water. 

Precipitated  by  basic  lead  acetate  and  by  acids. 

Potassic  hydrate  (strong  solution) — compare  above — converts  into 
asscinic  acid  and  propionic  acid. 

(/)  /ESCINIC  ACID  G.  (occurs  naturally,  and  producible  artificially  from 
Argyrsescin  and  also  from  Aphrodasscin),  C2iH40O12 ;  crystalline. 

Soluble  in  hot  water  (difficultly  cold),  in  alcohol  if  freshly  precipitated. 
Insoluble  in  ether. 

Precipitated  by  acids  and  lead  acetate  (neutral). 

Yields  on  hydrolysis,  sugar  and  Telsescin,  which  is  also  a  glucoside  (see 
below). 

(g)  TEL/ESCIN  G.,  C18H30O7,  occurs  naturally,  and  producible  from  above. 
Yields  sugar  and  iEscigenin  (below).  In  properties  it  resembles  Quinova 
bitter,  which  see. 

(h)  /ESCIGENIN  (from  TelEescin),  indistinctly  crystalline. 
Insoluble  in  water.    Soluble  in  alcohol. 
Concentrated  sulphuric  acid  and  sugar,  blood-red. 

(i)  CAPSUL/ESC1NICACID  (from  the  shell  of  the  nut),  C13H1208 ;  crystalline, 
sublimable. 

Reactions  resemble  gallic  acid. 

(.7)  APHROD/ESCIN  G.,  C52H82023 ;  amorphous  substance,  the  dust  of  which 
produces  violent  sneezing. 

Soluble  in  water  (frothy  solution),  and  in  alcohol. 

Dilute  alkaline  solutions  convert  on  heating  to  Butyric  and  iEscinic 
acids. 

Precipitated  by  basic  lead  acetate. 

(Z)  QUER/ESCITRIN  G.,  C41H46025  (in  leaves  and  nuts  of  the  horse  chest- 
nut) ;  yellow  crystalline  colouring  matter  resembling  Quercitrin  (see 
Quercus  tinctoria). 

Dilute  acid,  on  boiling,  decomposes  into  sugar  and  Quercetin. 

§  8.  .SITHUSA  cynapium  (Fool's  Parsley)  ;  Umbelliferm.  Investi- 
gator :  Ficinus,  Kastn.  Arch.  11,  144. 
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CYNAPINE  A.,  crys.  rhombic  prisms,  alkaline.    Sulphate  crystalline. 

Soluble  in  water  and  alcohol,  not  in  ether. 

A  coniine-like  alkaloid  was  also  found  by  Walz. 

§  9.  AGARICTJS  muscarius  ;  Fungi. 

MUSCARINE  A.,  deliquescent  crystals;  M.P.  100°  ;  tobacco-like  odour  ; 
no  sublimate  ;  tasteless,  alkaline.    Contracts  the  pupil. 

Soluble  in  alcohol  or  water  in  all  proportions  ;  scarcely  in  chloroform. 
Insoluble  in  ether. 

Precipitants : 

[Not  by  lead  acetate,  neutral  Bromine  water,  yellow  pp.  re- 

or  basic]  dissolving. 
Ferric  chloride.  Pp.  with  most  other  alkaloid 

Copper  sulphate.  reagents. 
AMANITINE,  C5Hj5N02  (isomer  of  Choline),  yields  Muscarine  with  nitric 
acid,  and  evolves  trimethylamine  on  heating. 

§  10.  ALOE  (Liliacece) ,  various  species  as  A.  Barbadensis  (Barbadoes 
Aloes),  A.  Socotrina  (Socotrine  Aloes),  A.  Lucida  (Cape  Aloes),  A.  ferox, 
spicata,  plicatilis,  vulgaris,  etc. 

ALOIN  B.,  C16H1807,  Tilden  (Barbaloin,  Soealoin  ?  see  below).  Crys. 
sulphur-yellow  needles  or  granules  ;  soften  at  100°  and  then  resinify  ; 
neutral,  bitter,  purgative. 

Soluble  in  GOO  parts  cold  or  10  parts  boiling  water,  also  in  amyl 
alcohol,  ethyl  alcohol,  and  acetic  ether  ;  very  difficultly  in  ether,  and  not 
in  chloroform,  benzene,  or  petroleum  ether. 

Reactions : 

Alkaline  hydrates  >      duce         e     Uow  solutions. 

Ammonia  ; 

Lead  acetate,  neutral,  no  pp. 

,,        ,,      basic,  dark  yellow  pp.  if  concentrated. 
*Tannic  acid,  pp. 

Ferric  chloride,  green  black  colouration. 

Platinum  chloride,  red  to  violet  with  Barbadoes  and  Curacao  aloes. 

,,  „        greenish-brown  with  Socotra  and  Cape  aloes. 

,,  yellowish-brown  with  Natal  aloes. 

Gold  chloride,  raspberry-red  colorationwviolet. 

*  Tests  so  marked  (i.e.,  *)  are  applicable  to  the  residue  obtained  on  evaporating 
the  amyl  alcohol  employed  to  extract  aloin  from  a  solution  previously  treated  with 
neutral  lead  acetate. 
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[Silver  nitrate,  no  change.]  *Mercurous  nitrate,  pp. 

[Mercuric  chloride,  no  pp.]  Bromine  water,  pp. 

Special  colour  tests  :  Potassic  Cyanide  to  alcoholic  extract  from 
aloin  (},  mgm.)  evaporated  with  nitric  acid — intense  rose  colour. 

*Trace  of  copper  sulphate  to  a  solution  previously  diluted  till  colour- 
less— intense  yellow  ;  sodium  chloride  or  potassium  bromide  then  added 
and  some  alcohol — intense  red  (with  all  aloes). 

By  these  tests  upon  the  residue  from  amyl  alcohol  (see  foot-note),  it 
is  possible  to  detect  very  small  quantities  in  mixtures,  e.g.,  beer.  Similar 
reactions  are  not  given  with  Cortex  Frangula,  Folia  Sennse,  Radix  Rhei, 
Baccae  Spina?. 

N\B. — The  amyl  alcohol  residue  should  have  characteristic  aloe  taste. 

'are  regarded  by  Kranzfeld  as  differing  only  from  Aloin  in 
degree  of  hydration.  Tilden  gives  to  Barbaloin  and 
Socaloin  the  same  formula  Cj6HJ807.  Groenewold  ascribes 
to  the  active  principle  of  Barbadoes  and  Curacao  aloes 
the  formula  C16H1607,  and  to  Nataloin  Co4H.1fiOi0  +  H„0 
With  M.P.  210°. 

§11.  ALSTONIA  scholaris  (Echises  scholar') s  ;  Dita  bark).  Ajjocy- 
nacece ;  Philippine  Isles.  The  alkaloids,  (b),  (c),  (d),  etc.  ;  A.  constricta, 
(a),  (e),  etc.  ;  A.  spectablis,  (b),  (c),  (d).  In  A.  villosa  (Blaberopus) 
Greshoff  has  found  alkaloids  PI  per  cent,  in  the  bark  and  04  per  cent,  iu 
the  leaves — no  doubt  identical  with  the  following,  but  not  further 
examined.  Investigators  of  first-mentioned  varieties  :  Oberlin  and 
Schlagdenhauffen,  0.  Hesse  (compare  Cinchona  group). 

(a)  ALSTONINE  A.,  (Chlorogenine  ;  not  the  Alstonine  of  0.  and  S.,  see 
Alstonidine),  C21H20N„O4'3^H2O.  Amorphous  brown  (salts  also  amor- 
phous) ;  M.P.  100°,  or  1(J5°  if  anhydrous  ;  alkaline  reaction. 

Soluble  in  alcohol,  amyl  alcohol,  chloroform  (with  green  fluorescence), 
with  difficulty  in  water,  and  not  removed  by  petroleum  ether  from  a  bi- 
carbonate solution  (compare  Porphyrine). 

Precipitants : 


BARBALOIN 
NATALOIN  J 
SOCALOIN 


Alkaline  hydrates. 
Ammonia,  no  pp.  if  dilute,  other- 
wise a  pp.  sol.  in  excess. 


Potassium  bichromate,  blood-red 

coloration  with  HC1  solution. 
Acids  in  excess  precipitate  salts. 


Concentrated  acetic  solution,  crystals  on  addition  of  a  few  drops  of 
HC1. 

Charcoal  carries  down  in  part. 
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(b)  DITAMINE  A.,  ClSrI19NO:j  (Hesse)  ;  amorphous,  somewhat  bitter, 
alkaline  :  M.P.  75°  (becoming  red  at  130°).    Salts  mostly  amorphous. 
Soluble  in  alcohol,  chloroform,  ether,  and  benzene. 
Precipitants : 


Ammonia. 
Platinum   chloride,  crystalline 
pp. 


Gold  chloride,  pp.  dissolves  on 

boiling,  crys.  on  cooling. 
Mercuric  chloride,  same  action. 
Concentrated  acetic  solution,  no  crystals  on  addition  of  a  few  drops 
of  hydrochloric  acid  (compai'e  Alstonine). 
Colour  tests : 

Concentrated  sulphuric  acid,  red  ~ reddish-violet  on  warming  (un- 
certain). 

Concentrated  nitric  acid,  yellow  ~  dark-green  orange-red. 

(c)  ECHITAMINE  (Ditaine)  A.,  C22H28N204+4H:,0  (Hesse).  Crystallizes 
in  prisms  from  alcohol.  Lsevo-rotatory  [a]D=  -28-8°  ;  loses  3H20  at 
.80°  C,  1  molecule  at  130°,  and  then  melts  anhydrous  at  206°  ;  powerfully 
alkaline,  bitter. 

Soluble  in  water,  alcohol,  ether,  chloroform,  acetone,  with  difficulty  in 
benzene,  and  insoluble  in  petroleum  ether. 

Reactions :  [Ammonia,  no  pp.,  but  the  free  alkaloid  decomposes  am- 
monium salts.] 

Fehling's  solution  reduced  after  previously  treating  the  alkaloid  with 
boiling  dilute  acid. 
The  free  alkaloid  decomj)oses  sodium  chloride,  liberating  NaHO  ! 
Colour  tests :  Concentrated  sulphuric  acid,  purple. 

Concentrated  nitric  acid,  purple  changing  to  green. 

Hydrochloric  acid  produces  an  insoluble  salt. 

(d)  ECHITENINE  A.,  C20Ho7N04?  Formed  from  Echitamine  by  caustic 
potash.  Amorphous  brown  (salts  also  amorphous)  ;  M.P.  120°  ;  alkaline, 
bitter. 

Soluble  in  alcohol,  with  difficulty  in  water  ;  insoluble  in  petroleum 
ether.    If  freshly  precipitated,  soluble  in  ether  and  chloroform. 
Precipitants : 

Alkaline  hydrates  )      pp.  if      j     Platinum  chloride. 

Ammonia  J  concentd.    |     Mercuric  chloride,  pale  yellow. 

Colour  tests  :  Concentrated  sulphuric  acid,  reddish-vioiet. 

Concentrated  nitric  acid,  red  ~  purple  ~v  green  ~v  yellow. 

(e)  PORPHYRINE  A.  (Oberlin  and  Schlagdenhauffen;s  Alstonicine,  pre- 
sumably), C21H25N303  ;  amorphous  (Hesse)  or  crys.  prisms  from  alcohol 
(O.  and  S.)  ;  M.P.  97°  ;  alkaline  ;  bitter  ;  salts  have  blue  fluorescence. 
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Soluble  in  alcohol,  ether,  chloroform,  petroleum  ether  (removed  by  the 
latter  from  a  bicarbonate  solution — compare  Alstonine). 

Reactions  :  Ammonia,  pp.  and  magnificent  blue  fluorescence. 

Platinum  chloride  ) 

Gold  chloride        ]  pp' 

Potassium  bichromate,  yellow  pp.  and  red  coloration  (not  permanent). 
Mercuric  chloride,  pp. 
Colour  tests : 

Concentrated  sulphuric  acid  \ 

„  ,,         ,,    -f-molybdic  (Frohde's  soln.)  !  purple. 

„  nitric  acid  ) 

,,  sulphuric  acid  and  potassium  bichromate,  greenish-blue. 

(/)  ALSTONIDINE  A.  (Hesse's),  closely  resembles  O.  and  S.'s  Alstonine, 
but  not  identical.    Crystallizes  in  needles  ;  M.P.  181°;  bitter. 
Soluble  in  acetone.    Salts  have  blue  fluorescence. 
Precipitated  by  alkaline  hydrates  and  ammonia. 
No  colours  with  concentrated  sulphuric  acid  or  Fronde's  solution., 

(g)  ECHITIN  (Cynanchin?  see  Asclepias  group),  C:!2HS202 ;  non-alkaloidal, 
non-glncosidal  ;  crystallises  in  needles  ;  dextro-rotatory. 

Soluble  in  1,430  parts  of  alcohol,  and  in  ether  and  chloroform. 

(h)  ECHICERIN  (Cynanchocerin  ?),  C.j0H48O2 ;  wax-like,  crystalline,  dextro- 
rotatory. 

Soluble  in  ether,  chloroform,  benzene,  petroleum  ether,  acetic  ether, 
and  with  difficulty  in  acetone. 

Sapnuifiable,  yielding  a  substance  crystallizing  in  needles. 

(i)  ECHIRETIH  (=Lactucerin  =  Cubeb  Camphor,  Hesse).  Aromatic. 
Soluble  in  ether,  chloroform,  benzene,  acetic  ether,  and  hot  alcohol. 

§  12.  AMARYLLIS  formosissima  (Amaryllhlacea)  ;  alkaloid  (a). 
Investigators  :  Arata  andGieger.    A.  Belladonna, alkaloid  (b). 

(a)  AMARYLLINE  A.  Crystallises  in  needles  from  alcohol  ;  M.P.  19G° 
(previously  becoming  brown). 

Soluble  in  alcohol,  ether,  chloroform,  and  with  difficulty  in  water. 

Precipitants : 

[Not  tannic  acid.]  ,  Bismuth  potassic  iodide  ) 

Picric  acid,  yellow.  Cadmium  potassic  iodide )  ^ 

[Not  platinum  chloride.]  I  Mercuric  potassic  iodide,  yellowish- 

[Not  potassium  bichromate.]  green. 
'  Pps.  also  with  other  alkaloid  precipitants.' 


Colour  tests:  Concentrated  sulphuric  acid,  red-brown~vbrown~v  green 
with  water. 
Frohde's  solution,  brownish-green. 
(6)  BELLAMARINE  A.    Crystallizes  in  needles  ;  M.P.  181°  (previously 
browning). 

Soluble  in  alcohol,  ether,  chloroform. 
Precipitants : 


Potass,  bichromate,  crystalline  pp 
Bismuth  potassic  iodide,  white. 
Cadmium  potass,  iod.,  yellow-white. 
Merc,  potassic  iodide,  yellow-green. 


Alkaline  carbonates. 
Tannic  acid,  white. 
Picric  acid,  yellow. 
Platinum  chloride,  yellow. 
Colour  tests  :  Concentrated  sulphuric  acid,  gray~vred  on  warming. 
Concentrated  sulphuric  acid  +  nitre,  yellow-green. 

,,  ,,  ,,   +potass.  bichromate,  yellowish-green~v 

brown. 
Frohde's  solution,  brown. 

§13.  AMMI  WISNAGA— the  seeds  ('Kell');  Umbelliferce.  Egypt. 
Investigator  :  Mustapha,  Compt.  R.,  Aug.,  1879. 

KELLIN  G-.  Crys.  silky  needles,  neutral,  very  bitter.  Action  emetic  and 
narcotic. 

Soluble  in  hot  water,  amyl  alcohol,  methyl  alcohol,  and  chloroform,  but 
with  difficulty  in  these  fluids  when  cold  ;  readily  soluble  in  ether. 
Reactions : 

Fehling's  solution,  reduced. 

Nessler's      ,,        white  pp.,  sol.  in  alcohol. 

Loew's  reagent  „         „  excess. 

§  14.  ANAGYRIS  fcetida  ;  Leguminosce.  Investigators  :  Gallois  and 
Hardy. 

ANAGYRINE  A.,  C14H18N202;  amorphhous,  alkaline,  bitter.  Salts  crystalline. 
Soluble  in  water,  alcohol,  ether,  benzene. 
Precipitates  with  most  alkaloid  reagents. 

Concentrated  sulphuric  acid,  unchanged  cold;  musk -like  odour  on 
warming. 

§  15.  ANCHIETA  salutaris  ;  Violacea:  Investigator:  Peckolt,  Archir. 
Pharm.  [2J.97.-271. 

ANCHIETINE  A.  Crys.  light  yellow  needles,  feebly  alkaline,  pungent 
taste.    Salts  crystalline.    Action  emetic. 

Soluble  in  alcohol ;  not  in  ether,  nor  cold  water,  and  scarcely  when  hot. 
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§  1G.  ANDIRA  anthelmintica,  Leguminosce.  The  bark — 'Cabbage- 
tree  bark.'  Used  as  anthelmintic.  (For  Andira  retusa,  see  under 
Ratanhia.) 

ANDIRIN  B.  Yellowish-brown. 

Soluble  in  water,  alcohol,  ether. 

§  17.  ANEMONE  nemorosa,  pratensis,  Pulsatilla  ;  Ranunculus  bul- 
bosus,  flammula,  scleratus,  etc.  Ranunculacece. 

ANEMONIN  B.,  C15H1206  or  C10H8O4  (Beckurts)  ;  anhydride  of  a  dibasic 
acid.  Crystallizes  in  clino-rhombic  prisms  ;  M.P.  152°-156°  ;  volatile  in 
aqueous  vapour  ;  without  odour  ;  poisonous. 

Soluble  in  chloroform,  in  hot  water  and  hot  alcohol  (with  difficulty 
when  cold),  in  fixed  and  volatile  oils,  scarcely  in  ether. 

Ammonia1^1       j  dissolve  with  decomposition. 

§  18.  ANGELICA  (Archangelica  officinalis),  Umbelliferce.    The  root. 

ANGELIN  (Hydrocarotin  ?  B.  Brimmer.  Not  the  Angeline  of  Ferreira 
— see  Ratanbia),  C18H30O  ;  crys.  pearly  plates  that  float  on  water  ;  taste- 
less ;  odourless. 

Soluble  in  water,  alcohol  (difficultly  cold),  chloroform,  ether,  benzene, 
turpentine,  fatty  oils,  and  carbon  bisulphide. 
Reactions : 

[Alkaline  hydrates,  no  action  even  boiling.] 
No  pps.  lead  acetate,  neutral  or  basic. 
Tannic  acid. 
Mercuric  chloride. 
Concentrated  sulphuric  acid  colours  red  without  dissolving  it. 

§  19.  ANGOSTURA  (Angustura  ;  Galipcea  officinale,  or  Cusparia 
febrifuga),  Kutacece.    The  bark. 

(a)  ANGOSTURIN  B.  (Cusparin),  Cl8H24Oi0,  Beckurts,  Archiv.  Pharm., 
1891.    Crystallizes  in  small  four-sided  needles,  M.P.  45°,  neutral. 
Soluble  in  alcohol,  scarcely  in  water,  not  in  ether. 
Reactions : 

Alkaline  hydrates,  dissolve. 
Tannic  acid,  pp. 
Mercurous  nitrate,  purple. 
(6)  GALIPINE  A.,  C„0H21NO3  (this,  and  succeeding  substances,  investi- 
gated by  Koerner  and  Bohringer,  Beckurts  and  Nehring).    Crys.  silky 
needles,  white,  but  salts  golden  yellow.    M.P.  115-5°. 


Soluble  in  alcohol,  ether,  chloroform,  petroleum  ether. 

(c)  G  A  LI  PI  DINE  A.,  C19H19N03  ;  crys.  silky  leaflets,  white,  but  salts  light 
yellow  ;  M.P.  111°. 

Soluble  in  petroleum  ether. 

(d)  CUSPARINE  A.  (Kusparine),  C.,„H19NO,  ;  crys.  long,  broad  needles  ; 
M.P.  89.° 

Less  soluble  than  above.    Salts  difficultly  soluble. 

(e)  CUSP ARI DINE  A.  (Kusparidine),  CI9H17N03  ;  crys.  needles  (rosettes 
from  dilute  solutions)  ;  M.P.  78°  ;  salts  white,  and  more  readily  soluble 
than  those  of  Cusparine. 

Soluble  in  petroleum  ether. 

(/)  A  Glucoside  present  but  not  isolated. 

§  20.  ANTHEMIS  nobilis  (Chamomile),  Composite.  The  flowers.  In- 
vestigator :  Pattone. 

ANTHEMINE  A.    Crys.  regular,  alkaline  reaction,  tasteless,  odourless. 

Soluble  in  chloroform  (which  removes  it  from  acid  solutions),  in  acetic 
ether,  with  difficulty  in  cold  water,  and  not  in  ether  or  alcohol. 

§21.  ANTHOCERCIS  viscosa,  Solanacece.  Australia.  Investigator: 
von  Muller. 

ANTHOCERCINE  A.  Yellow  oily  liquid,  heavier  than  water,  agreeable 
odour,  alkaline  reaction. 

Soluble  in  alcohol  and  ether,  with  difficulty  in  water. 
Precipitants : 


Phospho-molybdic  acid. 

„      tungstic  acid. 
Todo-potassic  iodide. 
[No  action  potassic  iodide  alone.] 
Bismuth-potassic  iodide. 
Mercuric-potassic  iodide. 


Alkaline  hydrates. 

,,  carbonates. 
Tannic  acid. 
Picric  aeid. 

[Ferric  chloride,  no  action.] 
Silver  nitrate,  slight  pp. 
[Potassium  chromate,  no  action.] 
Colour  tests : 

Concentrated  sulphuric  acid,  yellowish- brown. 
„  nitric  acid,  pale  yellow. 

„  hydrochloric  acid,  pale  yellow. 

§  22.  ANTIARIS  toxicaria  (Upas  tree),  Urticacew.    Arrow  poison. 
(a)  ANT  I  ARI  N  G.,  CuH„„Os ;   crys.  glittering  plates  ;  M.P.  220°  (re- 
crystallizing  on  cooling)  ;  neutral  reaction.    Boiling  dilute  acids  convert 
to  Antiaretin'(te/cw)  and  sugar. 
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Solubility:  in  water,  1  in  254  at  22°,  1  in  27  boiling  ;  in  alcohol,  1  in 
70  at  22°  C;  in  ether,  1  in  2,792  at  22°. 
Reactions : 

Alkaline  hydrates,  dissolve. 

Ammoniacal  silver  nitrate,  reduced. 

[No  pp.  tannic  acid  nor  metallic  salts.] 

Concentrated  sulphuric  acid,  yellowish-brown. 
(b)  ANT  I A  RET  IN  G.,  deriv.  (from  above).    Feathery  crystals. 
Soluble  in  alcohol,  ether,  benzene,  and  petroleum  ether. 

§  23.  APOCYNUM  cannabinum,  Apocynacece.    (See  also  §  23  a.) 
APOCYNIN  G.    Poisonous.    Soluble  in  alcohol  and  ether,  scarcely  in 
water. 

APOCYNEIN  G.    Soluble  in  water. 

§  23a.  APOCYNE-ffi  of  the  Dutch  Indies.  The  following  series  of 
plants  have  been  investigated  by  Greshoff,  with  results  as  below  : 

1.  Rauwolfia  (Opbioxylon)  serpentina  and  trifoliata,  (a),  (b),  (c). 

2.  ,,  canescens,  Rauwolfia  (Cyrtosiphonia)    spectabilis  and 
madurensis,  (b),  (c). 

3.  Hunteria  corymbnsa,  the  cortex,  (c),  (d) — 0"3  per  cent,  of  the  latter. 

4.  Ochrosia  (Lactaria)  acuminata,  ackeringre,  coccinea,  (e),  (  /'). 

5.  Melodinus  laevigatus,  Bl.,  leaves,  cortex,  and  seed  (g), 

6.  Leuconotis  eugenifolia,  Dec,  (/*.). 

7.  Pseadochrosia   glomerata,   Bl.,    (c),    and    a    poisonous  alkaloid, 

possibly  (d). 

8.  Kopsia  flavida,  Bl.,  seeds,  1  '85  per  cent,  alkaloid,  sol.  ether. 

9.  ,,     arborea,  alkaloid,  sol.  ether,  and  substance  possibly  (c). 

10.  ,,      (Calpicarpum)   Roxburghii,   a  tetanus-producing  alkaloid, 
differing  from  above. 

11.  Kopsia  (Calpicarpum)  albiflorum,  contains  an  alkaloid. 

12.  Yinca  rosea,  L.,  contains  an  alkaloid. 

13.  Alstonea  (Blaberopus)  villosa,  contains  an  alkaloid  (see  Alstonia). 

14.  Voacanga  Orchipeda,  (c),  and  a  bitter  alkaloid,  soluble  in  ether. 

15.  Tabernasmontana  sphasro-carpa,  Bl.,  contains  an  alkaloid. 

16.  Rbincodia  (Cercocoma)  macrantha        „  „ 

17.  Chonemorpha  macrophylla  ,,  ,, 

(a)  0PHI0XYLIN  (Dulong's  Plumbagin),  see  No.  1  above.  C16H1:j06  or 
C48FL,,0]8;  orange  crystals  of  tetragonal  system  ;  M.P.  71*8°;  burning  taste  ; 
resembles  Juglone. 


Soluble  in  alcohol,  in  water  sparingly,  very  soluble  in  chloroform, 
petroleum  ether  and  carbon  bisulphide. 

(b)  AN  ALKALOID,  giving  blood-red  witb  nitric  acid  (from  1  and  2  above). 

(c)  A  BROWN  SUBSTANCE,  soluble  in  ether  with  blue  fluorescence  (from 
1,  2,  3,  7,  9,  and  14,  above). 

(d)  AN  ALKALOID,  crystalline  and  poisonous,  witb  sharp  burning  taste. 
Salts  crystalline  (from  3,  and  perhaps  7,  above). 

Frohde's  solution  produces  violet  coloration. 

(p)  AN  ALKALOID,  crystalline,  colourless,  moderately  poisonous,  soluble 
in  ether  (from  4  above). 

(/)  AN  ALKALOID,  insoluble  in  ether,  dissolved  by  amyl  alcohol  (from 

4  above). 

(g)  AN  ALKALOID,  giving   reactions   in   very   dilute  solutions  (from 

5  above).  Concentrated  sulphuric  acid  witb  feeble  oxidizers,  green-wdeep 
blue-^orange. 

(/*)  AN  ALKALOID,  crystalline,  poisonous,  soluble  in  ether  (from  6  above). 
Precipitates  with  most  alkaloid  reagents. 
No  colour  reactions. 

§  24.  ARALIA  spinosa,  Araliacece  (False.  Prickly  Ash;  the  true 
Prickly  Ash  =  Xanthoxylnm).  The  bark.  Investigator:  J.  Lilly,  Pharm. 
J.,  T.,  1882.    [For  A.  quinquefolia,  see  Panax.] 

ARALIIN  G.    Yellowish  powder,  neutral  reaction,  acrid  taste. 

Soluble  easily  in  water  (saponaceous  solution)  and  dilute  acetic  acid, 
scarcely  in  absolute  alcohol  (sol.  in  dilute  alcohol).  Insoluble  in  ether, 
chloroform,  or  benzene. 

Reactions: 

Alkaline  hydrates,  no  effect — amber  colour  on  boiling. 

(Ammonia,  no  effect.) 

[Lead  acetate,  neutral,  no  pp.] 

Lead  acetate  basic,  pp. from  which  Araliin  may  be  removed  by  alcohol. 
Tannic  acid,  no  pp.  cold,  but  pp.  hot  (the  substance  is,  however, 

liable  to  be  carried  down  in  the  cold  by  the  pp.  formed  with  other 

matters  in  the  bark). 
[Platinum  chloride  and  other  alkaloid  reagents,  no  pp.] 
Concentrated  sulphuric  acid,  decolourizes  and  produces  the  odour 

characteristic  of  the  plant. 
Nitric  acid,  no  action. 
Hydrochloric  acid,  as  sulphuric  acid. 
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Mem. — A  tannin  is  contained  in  the  root,  giving  red  colour  with  potash 
and  green  with  ferric  chloride. 

(j  25.  ARARIBA  rubra  (Pickneya  rufescens),  Ruhiacece. 
ARIBINE  A.,  C2SH20N4  and  with  5H20  (Rieth  and  Wohler,  18G1).  Crys. 
rhombic   octahedra    or   prisms  ;   optically  inactive  ;   neutral  ;   bitter ; 
M.P.  229°  with  sublimate  ;  salts  crystalline. 

Soluble  in  alcohol,  with  difficulty  in  amyl  alcohol  or  ether,  and  requiring 
7  762  parts  of  cold  water  (easier  soluble  on  heating,  with  deposition  of 
crystals  as  solution  cools). 
Precipitants : 

Alkaline  hydrates.  [Tannic  acid,  no  pp.] 

,,       carbonates.  Chlorine  water,  pp.  sol.  warm. 

Ammonia.  Bromine  water,  yel.  pp.  sol.  warm. 

[Lead  acetate,  no  pp.]  Iodine  tincture,  pp.  sol.  warm. 

Concentrated  acids,  pp.  from  solutions. 

§  26.  ARBUTUS  group  ;  Ericacece,  Pyrolacece,  etc.  A.  uva  ursi  (Arcto- 
staphylos,  or  Eearberry),  (a),  (/),  not  (d).  Arctostaphylos  glauca  (Man- 
zanita),  the  leaves  («). 

Chimaphylla  utnbellata  (Pyrola  umbellata  =  Winter  green),  (a)  not  (d). 

Ledum  palustre  (Labrador  Tea,  or  'James'  Tea'),  («)  not  (d). 

Calluna  vulgaris  (a). 

Erica  Rhododendron  (c)  ;  Pyrola  (c)  ;  Vaccinium  (Cranberry  ;  V.  vitis 
idsea  =  Red  Whortleberry),  (c),  («)  ;  Azalea  Indica,  (c),  (d)  ;  Gaultheria 
(Winter  Green,  see  also  above),  (c)  [no  (d)  in  G.  procumbens]  ;  Clethra 
(c)  [Clethra  arborea  and  alnifolia  do  not  contain  (d)]  ;  Eriodictyon,  (c)  ; 
Epigaea,  (c)  ;  Rhododendron  ponticum,  (c),  (d)  ;  R.  chrysanthemum, 
Hybridum  and  Maximum,  (d)  [no  (rf)  inR.  Hirsutum]. 

(d)  Also  in  all  the  following  :  Andromeda  japonica  [also  (g),  (//)], 
A.  Catesbasi,  Calyculata,  Polyfolia,  Angustifolia  ;  Kalmia  Latifolia. 

(rf)  Is  not  contained  in  Erica  vulgaris,  nor  in  Oxydendron  arboreum. 

(a)  /lffBtf7/tf  G.,C25H34014orC12H1607(?).  Crys.  silky  needles  with  2H20  ; 
Isevo-rotatory  ;  M.P.  144°-146°,  if  previously  dried  at  100°  ;  very  hygro- 
scopic ;  neutral  ;  bitter. 

Acids  change  to  sugar  and  hydroquinone. 

Soluble  "in  water  and  alcohol  when  hot,  with  difficulty  in  these  fluids 
when  cold,  and  scarcely  in  ether. 
Reactions : 

Not  precipitated  by  neutral  lead  acetate  nor  by  other  metallic  salts. 


PRINCIPLES  OF  PLANTS. 


11 


Ferric  chloride,  blue  coloration. 
[Fehling's  solution,  not  reduced.] 
(6)  METHYLARBUTIN  G.,  C1;jH1807(?).    Similar  to  Arbutin  ;  M.P.  142°- 
143°.    Yields  sugar  and  methyl-hydroquinone. 

(c)  ERICOLIN  (Jr.,  C34H50O2]  ;  amorphous  brown  ;  semi-fusion  at  100°. 
Removed  by  benzene  from  an  acid  solution. 
Reactions : 

[Lead  acetate,  neutral  or  basic,  no  pp.] 
[Tannic  acid,  no  pp.,  or  but  slight.] 
Gold  chloride,  no  pp.,  but  reduction  on  warming. 
[Silver  nitrate,  no  pp.] 

Concentrated  sulphuric  acid,  yellowish-brown. 

,,  ,,  ,,     with  sugar,  red. 

Frohde's  solution,  brown. 
Warmed  with  dilute  acid,  odour  of  ericinol. 
(")  ANDR0MED0T0XIN  (Asebotoxin)  B.,  C:jlH51O]0  (de  Zaeyer)  ;  crys- 
tallizes in  needles  ;  M.P.  229°  ;  laevo-rotatory)  but  dextro-rotatory  in 
chloroform  solution)  ;  neutral  reaction,  bitter.    Extremely  poisonous, 
more  so  even  than  aconitine,  and  more  emetic  than  emetine  or  apomorphine. 

Solubility:  100  parts  of  the  respective  solvents  take  up  the  following 
quantities— water,  2"81  at  12°  C,  0-87  at  100°  ;  alcohol,  11  -7  at  12°  C.  ; 
amyl  alcohol,  PI  4  ;  chloroform,  0"26  ;  ether,  0-07  ;  benzene,  0-004.  In- 
soluble in  petroleum  ether. 

Reactions :  Alkaline  hydrates  remove  the  colours  produced  by  acids 
(on  re-acidifying  the  solution,  the  colours  reappear). 

No  precipitates  by  lead  acetate,  neutral  or  basic,  nor  by  usual  alkaloid 
reagents. 

Concentrated  sulphuric  acid,  dark  brown,  becoming  red  on  warming. 
Dilute  sulphuric  acid  solution  slowly  evaporated,  magnificent  red — 

resembling  narceine  reaction  (see  Opium). 
Solution  in  25  per  cent,  phosphoric  acid  evaporated  with  a  little 

hydrochloric  acid,  red. 

(e)  VACCININ  B.  (nitrogen  free).    Crys.  in  prisms,  fusible. 

Soluble  in  alcohol  and  water  (crystals  from  a  cooling  solution),  scarcely 
in  ether. 

(f)  URS0N,  C.10H]7O.>  (from  Arbutus  uva  ursi)  ;  crystalline,  tasteless; 
M.P.  198°-200°,  snblimable. 

Soluble  with  difficulty  in  alcohol  or  ether.  Insoluble  in  water,  acids, 
or  alkalies. 
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Concentrated  sulphuric  acid  gives  yellow  solution. 

(g)  ASEBOFUSCIN  G.,  C18H1803  ;  reddish-brown,  yielding  the  violet  sub- 
stance A'sebopurpurin  on  boiling  with  alcoholic  hydrochloric  acid. 

Soluble  in  alcohol,  acetic  acid,  and  alkalies  ;  scarcely  in  water.  In- 
soluble in  ether,  chloroform  and  benzene. 

(h)  ASEBOTIN  G.,  G,4H28012.  Crys.  needles ;  M.P.  145-5°  ;  specific 
gravity,  1\356  ;  bitter,  non-poisonous.  Yields  sugar  and  Asabogenin  on 
treatment  with  acids. 

Soluble  in  alcohol,  hot  water,  and  glacial  acetic  acid  ;  with  difficulty  in 
cold  water,  or  in  ether,  chloroform,  benzene,  petroleum  ether. 
Eeactions : 

Alkaline  hydrates,  dissolve  (acids  reprecipitate). 

Lead  acetate,  basic,  precipitates  (no  pp.  with  the  neutral  salt). 

(i)  ASEBOGENIN,  C]8H]807  ?  (from  Asebotin)  ;  crys.  needles. 

Soluble  in  alcohol,  ether,  and  dilute  alkalies  ;  with  difficulty  in  water 
or  chloroform. 

Precipitated  by  basic  lead  acetate. 

§  27.  ARECA  Catechu,  Palmacece  ('  Guvaca,'  Betel-nut)  ;  the  nut. 
Contains,  also,  Choline.    For  Catechin,  see  Catechu. 

(«)  ARECOLINE  A.,  C8H1:iN02  or  (C5NH7)CH3-C02-CH;J  (Methyltetra- 
hydi  o-nicotinate),  E.  Jahns.  An  oil,  volatile  in  vapour  of  water,  boils  at 
209°  ;  strongly  alkaline,  very  poisonous.    Salts  crystalline. 

Solubility  :  Miscible  in  all  proportions  with  water,  alcohol,  ether,  or 
chloroform. 
Reactions  (of  the  salts)  : 

Alkaline  hydrates  give  no  pp.,  but  liberate  (a)  from  its  salts. 
Tannic  acid,  no  pp.  with  the  salts,  but  free  (a)  gives  pp. 
Picric  acid,  a  tarry  pp.,  becoming  crystalline. 
[Platinum  chloride,  no  pp.] 

Gold  chloride  forms  a  double  salt  (A'HClAuCL,),  difficultly  soluble 

in  water. 
Phospho-molybdic  acid,  white  pp. 

Bismuth-potassic  iodide,  pp.  red,  becoming  crystalline. 
Mercuric-potassic  iodide,  pp.  yellow  oily,  becoming  crystalline. 
[Mercuric  chloride,  no  pp.] 
Iodine,  pp.  and  brown  solution. 
(b)  ARECAINE  A.,  C7HnNO,+H20  (E.  Jahns)  ;  crystalline,  neutral,  non- 
poisonous  ;  M.P.  213°  (becoming  frothy). 


Soluble  in  water  ;  scarcely  in  cold  alcohol  or  in  chloroform.  Insoluble 
in  ether  or  benzene.    (Ether  does  not  remove  from  alkaline  aqueous 
solution — distinction  from  Arecoline.) 
Reactions  : 

Tannic  acid,  turbidity. 

[Picric  acid,  no  pp.] 

Phospho-molybdic  acid,  turbidity. 

Potassic  iodide,  dark  crystalline  pp. 

Bismuth-potassic  iodide,  pp.  red  becoming  crystalline. 

Mercuric-potassic  iodide,  pp.  yellow  crystalline. 

(c)  ARECAIDINE  A.,  C7HnN02  (occurs  naturally  in  the  nut,  and  pro- 
ducible artificially  from  Arecoline  by  heating  in  sealed  tube  with  alkali 
or  hydriodic  acid,  methyl  group  being  eliminated).  Isomer  of  Arecaine. 
Crystallizes  from  70  per  cent,  alcohol  with  1  molecule  H.,0.  M.P.  of  an- 
hydrous alkaloid,  223°.  Non-poisonous. 

Soluble  in  water  and  dilute  alcohol ;  scarcely  in  absolute  alcohol,  ether, 
chloroform,  or  benzene. 

Ferric  chloride  gives  red  coloration. 

(d)  GUVACINE  A.,  C6H9N02  or  NH-CH2-COCO-CH(CH;i)CH2.  Crystal- 
line, neutral ;  M.P.  271°-272°  ;  non-poisonous. 

Soluble  in  water  and  dilute  alcohol.  Insoluble  in  ether,  chloroform, 
benzene,  or  strong  alcohol. 

Salts  have  acid  reaction,  and  their  solubilities  are  similar  to  those  of 
the  free  base. 

Ferric  chloride  gives  a  deep  red. 

§  28.  ARISTOLOCHIACE-ffi,  Aristolochia  serpentaria,  the  root  (Ser- 
pentary  root,  or  Virginian  Snake  root),  («)  ;  A.  Argentina,  (b),  (c).  [For 
A.  cava,  containing  Corydaline,  see  Corydalis.] 

(a)  ARISTOLOCHIN  B.,  Ci2H22N20i3(?).  Bitter,  poisonous,  resembling 
Aloin  physiologically. 

Soluble  in  water,  alcohol,  and  ether. 
Reactions : 

Alkaline  hydrates,  pp.  (purple-red  on  fusion  with  potash). 
Lead  acetate  neutral,  pp. 
[Fehling's  solution,  not  reduced.] 
Concentrated  sulphuric  acid,  dark  green. 
Dilute  acids,  precipitate  from  solution. 

(b)  ARIST0L0CHINE  A.  (not  identical  with  above— 0.  Hesse,  1892)  ; 
amorphous,  resinous. 
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Soluble  in  alchol,  ether,  chloroform,  and  benzene. 
Precipitated  by  alkaline  hydrates. 

(c)  ARISTINE  A.  Crystallizes  in  gold  laminas  from  hot  glacial  acetic 
acid  ;  neutral  reaction  ;  decomposed  at  260°. 

Soluble  in  ether,  chloroform,  and  benzene  ;  sparingly  in  hot  alcohol. 
Alkaline  hydrates  and  ammonia  convert  to  red  compound. 
Concentrated  sulphuric  acid,  blue~vgreenish. 

§  29.  ARNICA  montana  (Leopard's  bane),  Compositce.  Investigator  : 
Walz,  N.  Jahrsb.  Pharm.,  vols.  13  and  15. 

ARHICIN  B.,  C20H.J(1O4(?).  Amorphous  terebinthinate  ('  possibly  crystalliz- 

able.'  Dupuy)  ;  bitter,  non-volatile. 

Soluble  in  alcohol  and  ether  ;  difficultly  or  insoluble  in  water. 

Alkaline  hydrates  /  ■■■  , 
.  „       •   J  dissolve. 
Ammonia  I 

Precipitated  by  the  following  from  alcoholic  solution  : 


Lead  acetate,  basic. 
Tannic  acid. 
Platinum  chloride. 


Silver  nitrate. 
Mercuric  chloride. 


§  30.  ARTEMISIA  absynthium  (Wormwood),  Compositce  («).  A. 
abrotanum  (Southernwood),  (b)  ;  A.  maritima  (Semen  santonici,  Semen 
contra,  or  Wormseed),  (c).  [A.  herba  alba,  Asso.  (A.  ramosa,  Smith  ;  or, 
A.  silberi,  Be-s),  contains  no  (c).] 

(a)  ABSYNTHIIN  B.  or  G-.,  C40H.,8O8  or  CasHo0O4  (Senger)  ;  pale  yellow, 
amorphous;  M.P.  120°-125°?  (65°  Senger)  ;  neutral,  bitter  ;  convertible, 
according  to  Senger,  into  dextrose,  a  volatile  substance,  and  a  resin. 

Soluble  in  alcohol,  ether,  chloroform,  benzene  ;  with  difficulty  in  water 
or  petroleum  ether. 

Benzene  removes  from  acid  solution  ;  petroleum  spirit,  only  traces. 

Reactions : 

Alkaline  hydrates,  dissolve.  Tannic  acid,  pp. 

[Lead,  acetate  neutral  or  basic,       Gold  chloride,  pp.  ;  reduction  on 
no  pp.]  warming. 
Colour  tests : 

Concentrated  sulphuric  acid,  brown~~green~vblue  ;  no  characteristic 

odour  on  warming. 
Nitric  acid,  oxidizes  to  oxalic  and  picric  acids,  etc. 
Fronde's  reagent,  browri-^violet-blue. 
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(b)  ABROTINE  A.,  C21H22N202  (Giacosa,  1883).  Crystalline  powder  or 
needles;  fluorescent  blue.    Sulphate  =  Ab.,-H.,S04't}H20,  crys. 

Soluble  with  difficulty  in  hot  water. 

Platinum  chloride  forms  a  compound  difficultly  soluble. 

(c)  SANTONIN  B.  (Santonic  acid),  ClsII1803.  Crystals  four-sided  ortho- 
rhombic  ;  M.P.  169°-170°,  yielding  sublimate  (if  rapidly  heated  becomes 
brown,  alcohol  then  giving  a  red  solution)  ;  specific  gravity  1"257  ;  feebly 
acid  reaction,  bitter  in  alcoholic  solution  ;  lasvo-rotatory  ;  anthelmintic. 

Solubility  :  1  in  4,000  cold,  1  in  250  hot  water  ;  1  in  72  cold  alcohol, 
easier  warm  ;  1  in  4  35  chloroform  ;  1  in  42  hot  ether  ;  soluble  also  in 
benzene,  acetic  acid,  and  ethereal  oil«. 

Chloroform  and  benzene  remove  from  acid  solutions  on  shaking,  but 
not  from  alkaline  aqueous  mixtures. 

Precipitants : 

Alkaline  hydrates,  dissolve  (alcoholic  sodic  hydrate  gives  a  momen- 
tary red). 

Lead  acetate,  neutral  or  basic  (the  pp.  is  a  lead  santonate,  soluble  in 

warm  alcohol). 
Tannic  acid.  Mercurous  nitrate. 

Ferrous  sulphate.  Chlorine  water,  slow  deposition 

Copper  sulphate.  of  crystals. 

Concentrated  sulphuric  acid,  dissolves  at  first  colourless  ;  on  heating 

to  150°,  then  adding  1  drop  ferric  chloride,  red~>-gradually  violet. 
Dilute  acids  do  not  dissolve,  but  precipitate  from  solution  after  some 

days.    (May  be  '  shaken  out'  by  chloroform.) 

(d)  HYPOSANTONIN,  C16H1802  (Grassi-Cristaldi),  formed  by  reduction  of 
santonin-phenylhydrazone  with  sodium  amalgam.  Crystallizes  in  shining 
plates  ;  M.P.  152°  ;  dextro-rotatory  :  [a]n=  +  30. 

Soluble  in  benzene,  warm  alcohol,  ether,  acetic  acid.    Insoluble  in 
water  and  cold  alkaline  solutions,  but  latter  dissolve  on  warming. 
Concentrated  sulphuric  acid  and  ferric  chloride,  violet-wgreen. 

(e)  IS0HYP0SANT0NIN,  from  (d)  by  dissolving  in  potash  and  reprecipi- 
ta ting  with  acid.    Laevo-rotatory  :  [a]D=  —  70  31. 

§  31.  ASCLEPIADACEiE,  various.  A.  syriaca,  A.  currassavica 
(Bastard  ipecacuanha),  A.  incarnata  (Swamp  silk-weed),  A.  tuberosa 
(Butterfly- weed),  and  Vincetoxicum  officinale,  («).  Solenostemma 
(Cynanchum)  Argel,  (b),  (c).  [Amygdalin  was  found  by  Greshoff  in  an 
Indian  Asclepiadea  :  Gymnema  latifolium.] 


14  DICTIONARY  OF  THE  ACT 

(a)  ASCLEPIADIN  G.  (C.Gram)  ;  amorphous  yellow,  bitter  ;  emetic,  dia- 
phoretic and  purgative.    Convertible  into  a  substance,  Asclepin. 

Soluble  in  eiher,  alcohol,  and  hot  water  ;  with  difficulty  in  cold. 
Not  precipitated  by  lead  acetate,  neutral  or  basic,  hut  by  tannic  acid. 
Concentrated  sulphuric  acid,  green  (at  first  yellowish,  then  deepening 
in  colour). 

(b)  CYNANCHIN  (compare  Echitin,  Alstonia).  Crys.  glittering  plates, 
M.P.  148°- 149°. 

Soluble  in  alcohol,  ether,  chloroform. 

(c)  CYNANCHOCERIN  (compare  Echicerin,  Alstonia).  Crj'stallizes  in  flat 
needles. 

Soluble  in  alcohol,  ether,  and  chloroform. 
§  32.  ASIMININIA  triloba,  Papuveracece.    The  seed. 
ASIMININE  A.  ;  amorphous,  tasteless,  odourless,  alkaline. 
Soluble  in  alcohol  and  ether  (which  removes  from  alkaline  solution)  ; 
with  difficulty  in  benzene  or  chloroform,  and  scarcely  in  water. 
Precipitated  by  ammonia  and  by  usual  alkaloid  reagents. 
Colour  tests  : 

Concentrated  sulphuric  acid,  produces  effervescence,  then  dissolves 

green~vreddish-yellow~vdark-red~vcolourless. 
Nitric  acid,  carmine~^purple. 

Hydrochloric  acid,  colourless  cold,  purple  on  warming  (like  morphine). 

§  33.  AT HAMANTH A  oreoselinum.  Peucedanum  oreoselinum,  («,), 
(b)  ■  Peucedanum  officinale,  Imperatoria  ostruthium,  (b),  (c),  (d?),  (A. 
Jassoy  found  no  (d)  but  only  (c)  in  I.  ostruthium). 

(a)  ATHAMANTHIN  B.  (see  Laserpitin),  C„4H:jlJ07  ;  bitter,  rancid  taste. 
Soluble  in  alcohol  and  ether,  not  in  water. 

(b)  OREOSELON,  C14H10O3  ;  not  bitter. 

Soluble  with  difficulty  in  alcohol  or  ether.    Insoluble  in  water. 
Alkalies  dissolve  to  yellow  solution. 

(c)  OSTRUTHIIN  [  =  Imperatorin,  A.  Jassoy,  compare  (d)~\,  C14H1702  (or 
C18H.:oO:„  A.  Jassoy). 

Soluble  in  alcohol  and  ether  ;  scarcely  in  water. 

(d)  PEUCEDANIN  B.  (Imperatorin  ?  this  denied  by  Jassoy,  see  above). 
C]5H14014or  C14HnO,OCH,  (Jassoy).  Crystalline  ;  M.P.  76°-82°;  burning 
taste. 

Soluble  in  hot  alcohol,  in  ether,  chloroform,  benzene,  carbon-bisulphide, 
oils,  and  hot  acetic  acid.    Insoluble  in  water. 
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§  34.  ATHEROSPERMA  moschata,  Atherospermacece  (Plume  nutmeg, 
or  Australian  sassafras). 

ATHEROSPERMINE  A.,  C30H4?N2 ;  feebly  alkaline,  bitter  powder;  M.P. 
128°,  methylamine  odour  at  high  temperature.    Salts  amorphous. 

Soluble  in  (5,000  parts  cold  water,  32  cold  and  2  boiling  alcohol,  in 
chloroform,  carbon  bisulphide,  turpentine,  essential  oils,  and  with  diffi- 
culty in  ether. 

Precipitants : 


Phospho-molybdic  acid,  dirty 
yellow. 

lodo-potassic  iodide,  brownish- 
yellow. 

Mercuric  chloride,  white. 

(Chlorine  water,  yellow  solution 
unchanged  by  ammonia.) 

Iodide  is  liberated  from  iodate. 


Alkaline  hydrates. 

„  carbonates. 
Ammonia. 

Tannic  acid,  yellowish- white. 
Picric  acid. 
Platinum  chloride. 
Gold  chloride. 
Potassium  ferrocyanide. 
„  snlphocyanide. 
Concentrated  sulphuric  acid,  no  colour. 

,,  „  ,,     with  potassic  chromate,  green. 

§  35.  ATROPA  group  (Atropacece),  and  various  of  the  Solanacecv  (see 
also  Solanum).  Atropa  belladonna  (Deadly  nightshade),  (a),  (g),  (h), 
(k)  ;  Scopolia  japonica  (Japanese  belladonna),  (g)  principally,  small 
quantity  (a),  also  (7t),  (n),  (o),  (/>)  ;  Scopolia  carniolica,  (g)  only  ; 
S.  Hlardnackiana  (g),  possibly  (;;),  Schmidt ;  Anisodus  luridus.  Solanacece, 
the  plant  in  flower,  (g),  no  (g)  in  seeds  but  trace  of  (a)  ;  Hyoscyamus 
(Henbane),  (q)  ;  Lactuca  s-ativa  (Lettuce,  Co?npositce),  trace  of  (g)  ■* 
Hyoscyamus  Niger,  (g),  (h)  ;  Datura  stramonium,  (a),  (g),  (/;),  (/)  ;  Du- 
boisia  Hopwoodii,  (j/),  (m) ;  D.  myoporoides,  (g),  (r/2),  (A)  ;  Mandragora 
(Mandrake),  (g)  ;  Nicotiana  tabacum  (Tobacco),  (?•)  ;  Fabiana  imbricata, 
Solandcea'-Nicotianecu,  S.  America,  (s),  (t).  (For  Solanine,  etc.,  see  Solanum.) 

(«)  ATROPINE  A.  (Tropine  tropate,  Daturine  ;  Erhardt  and  Poehl  dis- 
pute the  identity  of  Atropine  and  Daturine.  Commercial  Daturine  is  fre- 
quently a  mixture  of  Hvoscyamine  and  Atropine,  or  former  solely). 
C17H23N03  or  C5H7(CH.,CHoO-CO-CH[C6H5]UH,,OH)NCH.i  (May,  1891), 
Ladenburg.  Crys.  pillars  and  needles ;  optically  inactive  (or  feebly 
Isevo-rotatoiy  ?).  M.P.  variously  given  as  65°,  90°,  114°,  part  sublimable. 
Alkaline  reaction  (reddens  Phenolphthalein,  an  exception  to  nearly  all 
alkaloids  ;  for  other  bases  reacting  similarly,  see  '  Reaction,'  Part  III.) 
*  For  other  constituents  of  Lettuce,  see  Lactuca. 
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Disagreeable  metallic  bitter  taste.  Produces  dilatation  of  the  pupil.  De- 
comppsed  readily  by  strong  acids  and  alkalies  (except  ammonia),  forming 
tropine  and  tropic  acid,  C9H10Oa. 

Soluble  in  300  parts  cold,  or  58  of  boiling  water,  3  chloroform,  30  cold 
and  6  boiling  ether,  40  benzene  ;  miscible  in  nearly  all  proportions  with 
alcohol  ;  soluble  also  in  glycerine,  but  scarcely  in  petroleum  ether  or 
carbon  bisulphide.  It  is  removed  by  benzene  from  alkaline  solution,  not 
easily  by  ether. 


Precipitants : 

Alkaline  hydrates  (not  if 
dilute),  pp.  sol.  in  excess  with 
gradual  decomposition. 

Alkaline  carbonates. 

[Not  bicarbonates.] 

[Not  sodium  acetate,  compare 
Opium.] 

Ammonia  hydrate. 

[Not  am.  carbonate.] 

Tannic  acid  (1  in  3,000  ?  sol.  in 
HC1.  not  1  in  200.— Dragen- 
dorff  *  '  No  pp.  unless  acid.' 
— Dupuy.) 

?  Picric  acid,  1  in  200,  not  1  in 
50i>  ;  pp.  sol.  excess,  or  pp. 
with  Daturine,  not  with 
Atropine  ? 

[Not  ferric  chloride.] 

?  Platinum  chloride,  no  pp. 
Atropine,  pp.  Daturine  — 
(Erhardt). 

Gold  chloride,  lemon-coloured 
pp.  1  in  3,000?  (1  in  100, 
Dragendorff).*  No  reduc- 
tion. 

Mercuric-potassic  iodide,  up  to 

1  in  7,000. 
Mercuric  chloride,  cloud  at  1  in 

3.000  then  pp,  ;  partly  sol. 

HC1. 

*  '  Ermittelung  der  Gif  te. ' 


^Mercuric  chloride  in  alcohol, 
to  ihe  free  base,  red  pp. 
(HgO). 

[Not  by  potassium  ferrocyanide. 

,,  „  ferricyanide. 

,,  ,,  sulphocyanide. 

Not  by  potassium  chromate.] 
Potassium  bichromate,  1  in  3,000 

gradually. 
[Not  chromic  acid,  5  per  cent. 

solution.] 
[Not  silver-potassic  cyanide.] 
Phospho-mnlybdic    acid,  yellow 

flocks~vblue    with   ammonia  ; 

cloud  1  in  4,000. 
Phospho-tungstic  acid. 
Phospho  antimonic  acid,  up  to  1 

in  5,000,  sol.  warm. 
Iodo  -  potassic  iodide,  reddish- 
brown,  1  in  3,000. 
[Not  potassic  iodide.] 
Bismuth-potassic  iodide,  orange ; 

flocculent  pp.  1  in  10,000 ;  faint 

at  1  in  16,000. 
Cadmium-potassic  iodide  (1  in 

500— Dragendorff).t 
[Not  zinc-potassic  iodide,  or  but 

slightly.]  _ 
Mercurous  nitrate,  dilute  solution 

free  from  excess  of  acid,  gives, 
*  Gerrard  test  (see'Part  III.). 
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when  added  to  a  dilute  solu-  I         compound   with  Atropine  or 


Hyoscyamine,  seen  as  radiat- 
ing leaflets  under  the  micro- 
scope (•  Characteristic' — T.  G-. 
Wormly). 
Charcoal,  partially  absorbs. 


tion  of  free  Atropine,  a  black 
pp. 

Bromine  water,  yellow,  becoming 

crystalline. 
Bromine  in  hydrobromic  acid  or 
in    alcohol,  gives  crystalline 
Colour  tests  (nearly  all  are  negative  ;  see,  however,  Vitali  test)  : 
Concentrated  sulphuric  acid,  colourless.    If  atropine  sulphate  be 
heated  first  alone  till  white  fumes  appear,  then  sulphuric  acid  (l-5 
gramme)  be  added,  and  farther  heated  till  browned,  an  agreeable 
odour  is  produced  on  subsequent  addition  of  2  cc.  water.    On  then 
adding  potassium  permanganate  (a  fragment),  an  odour  of  bitter 
almond  oil  will  be  perceived. 
Concentrated  sulphuric  acid  and  potassium  bichromate,  discoloured 
merely. 

Concentrated  nitric  acid,  crystals  become  brown  ;  solution  colourless. 
Vitali  test  :  Evaporated  with  nitric  acid  at  100°,  then  touched  with 
a  drop  of  freshly-prepared  alcoholic  potash,  magnificent  violet 
changing  to  cherry  red  gradually. 
Concentrated  hydrochloric  acid,  no  effect. 
Per-iodic  acid,  not  reduced. 
Friihde's  solution,  colourless. 

'These  have  been  formed  artificially  from  the 
respective  optically  active  tropic  acids  with 
Tropine  ;  they  form  crystals  from  alcohol, 
the  former  melting  at  110°  111°,  and  the 
latter  at  1110.  Rotatory  power  of  former 
.    =  +  10°. 

(d)  TROPINE  A.,  C8H15NO  or  C5H7(CF2CH2OH)NCH3  (compare 
Ecgonine,  under  Coca).  Formed  from  Atropine  or  Hyoscyamine  by  acids 
or  alkalies  ;  rhombic  leaflets  ;  M.P.  61°,  boils  at  229° ;  hygroscopic. 

Soluble  in  water  and  alcohol  readily.    Platinum  salt  soluble. 
Concentrated  sulphuric  acid  yields  («). 

(e)  TR0PIDINE  A.  (from  above),  C8H1;!N.  An  oily  liquid  with  coniine- 
like  odour  ;  boils  at  162°. 

Soluble  in  cold  water  ;  less  easily  hot. 
Picric  acid  gives  yellow  pp. 

(J)  H0M ATROPINE  A.,  C16H2iN03  (from  Tropine  and  oxytoluic  acid). 


(6)  DEXTR0-ATR0PINE 
(c)  L/EV0-ATR0PINE 
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Crystallizes  in  prisms ;  M.P.  95°-98°.  Resembles  Atropine  in  physio- 
logical action. 

Soluble  only  with  difficulty  in  water,  although  hygroscopic  ;  readily  in 
ether  and  chloroform. 

Precipitants : 

Picric  acid,  yellow  becoming  crystalline. 
Mercuric  potassic  iodide,  white  flocculent. 
Mercuric  chloride  in  alcohol,  to  the  free  base,  red  pp.  (HgO). 
Colour  test :  Evaporated  with  nitric  acid,  then  touched  with  drop  of 
alcoholic  potash  when  cold,  yellow  coloration. 

(g)  HYOSCYAMINE  A.  (Duboisine;  '  Commercial  samples  with  latter  name 
are  frequently  only  scopolamine.' — Schmidt),  C17H23N03  ;  isomeric  with 
Atropine,  from  which  it  differs  only  (according  to  Ladenburg's  suggestion) 
as  tartaric  differs  from  racemic  acid.  Crys.  in  needles  or  plates  if  pure, 
otherwise  amorphous  ;  M.P.  108°  and  slightly  volatile  ;  feebly  Isevo- 
rotatory.  No  odour  if  pure,  otherwise  tobacco-like.  Dilates  the  pupil. 
Reaction  alkaline,  both  to  phenolphthalein  as  well  as  litmus  (compare 
Atropine).    Sharp  and  disagreeable  taste. 

Soluble  in  hot  water  ;  with  difficulty  in  the  cold  (easier  sol.  when 
impure),  in  alcohol,  amyl  alcohol,  ether,  chloroform  benzene. 

It  is  removed  from  alkaline  solution  by  benzene  and  ether  (not  easily 
by  latter). 

It  may  be  obtained  in  the  crystalline  form  from  benzene  (in  needles), 
and  from  chloroform  (in  plates),  but  only  amorphous  from  amyl  alcohoi 
or  ether. 

Precipitants  : 

(Alkaline  hydrates,  only  in  part  even  with  concentrated  solutions). 
/       ,,      carbonates)  N 
VAmmonia  hydrate    )        "  "  "  / 

Tannic  acid,  yellowish-white. 
Picric  acid,  yellow. 
[Not  ferric  chloride.] 

'i  Not  Platinum  chloride,  unless  concentrated  (pp.  sol.  in  excess — 

Drag^ndorff,  'Ermittelung  der  Gifte'). 
Gold  chloride,  yellowish  white. 
[Not  potassium  ferrocyauide. 

,,  ferricyanide. 

,,         sulphoc\ anide. 

„  chromate.] 
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Phospho-molybdic  acid,  yellowish-white. 
Phospho-tungstic  acid. 
Iodo-potassic  iodide,  orange. 
[Not  potassic  iodide  alone.] 
Bismuth-potassic  iodide,  red  amorphous. 
Cadmium-potassic  iodide,  1  in  10,000. 
Mercuric-potassic  iodide,  white. 
Mercuric  chloride. 
Iodine  tincture. 
Colour  tests  (negative)  : 

Concentrated  sulphuric  acid,  colourless. 

,,  ,,  ,,     with  sugar,  no  effect. 

,,  „  „     with  potassium  bichromate,  discoloured. 

,,  nitric  acid,  colourless. 

,,  hydrochloric  acid,  colourless. 

Frdhde's  solution. 

(<7'2)  PSEUD0HY0SCY AMINE  A,  C17H2:!NO:!.  Obtained  by  E.  Merck  from 
Duboisia  myoporoi'des.  Crys.  needles  ;  M.P.  133°-134°  (with  decomposi- 
tion) ;  lEevo-rotatory. 

Readily  soluble  in  alcohol  and  chloroform  ;  with  difficulty  in  water 
and  ether. 

Yields,  on  hydrolysis,  tropic  acid  and  a  base  isomeric  with  Tropine. 
Gold  chloride  salt  of  Pseudohyoscyamine  melts  at  176°  C. 

(/*)  HY0SCINE  A.  (Sikeranine  ;  Scopolamine),  C17H23N03  (Ladenburg), 
or  C17HoiN04  (Hesse  and  Schmidt)  ;  amorphous ;  semi-fluid,  giving 
crystalline  salts  ;  M.P.  about  55°  (Hesse),  or  59°  (Schmidt)  ;  lasvo- 
rotatoiy  :  [a]D=-13-7].    Dilates  the  pupil. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  and  with  difficulty  in 
water.    Removed  from  alkaline  solution  as  atropine  (see  above). 
Precipitants : 


Gold  chloride  ;  may  be  sepa- 
rated from  commercial  Hyos- 
cyamine  by  fractional  pre- 
cipitation. 

Potassium  ferrocyanide,  white 
amorphous. 

[Not  by  potass.  ferricyani<!e.J 


[Not  by  potass,  sulphocyanide.] 

,,  ,,  chromate]. 

Phospho-tungstic  acid. 
Iodo-potassic  iodide,  pp.  oily. 
[Not  potassium  iodide.] 
Mercuric-potassic  iodide,  yellow. 
Mercuric  chloride,  amorphous. 


No  coloration  with  concentrated  sulphuric  acid. 
(/)  ATR0PAMINE  A,  C17H21N02  ;  stands  to  Hyoscine  as  does  Apoatropine 
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to  Atropine.*  Amorphous  (varnish)  ;  M.P.  under  60°  ;  slightly  alkaline  ; 
bitter  (in  alcoholic  solution). 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  and  sparingly  in  water 
or  petroleum  ether. 

Precipitated  from  acetic  solution  by  sodium  chloride. 

Platinum  chloride  salt  melts  at  203°  to  204°  (Hesse). 

Gold  chloride  compound  melts  at  112°. 

Fuming  hydrochloric  acid  converts  to  atropic  acid  and  (J),  cold  con- 
centrated sulphuric  acid,  or  boiling  baryta  solution  change  to  (/«). 

(,/)  PSEUDOTROPINE  A.  (Hesse's  Oscine),  C8Hi5NO,or  C8H13NO„,  Hesse  ; 
[from  Atropamine  ;  see  also  Coca  (8«)]. 

(k)  BELLADONNINE  A.,  C17H21N02  (0.  Hesse).  From  Atropamine  (see 
above),  or  from  Commercial  Hyoscyamine  by  fractional  precipitation 
with  potassium  carbonate.  White  or  yellowish,  amorphous,  gummy, 
volatile,  alkaline  ;  taste  burning  and  slightly  bitter. 

Soluble  with  difficulty  in  water,  but  dissolved  by  alcohol,  ether,  chloro- 
form, and  benzene. 
Precipitated  by  : 

Potassium  carbonate.  Platinum  chloride  )  yellow 

Ammonia.  Gold  chloride        )  powder. 

Tannic  acid. 

Fuming  hydrochloric  acid  gives  Pseudotropine  and  atropic  acid  (com- 
pare Atropamine). 

(I)  STRAM0NINE  A. ;  M.P.  150°,  with  sublimate  ;  neutral  reaction,  not 
bitter. 

Soluble  in  oils. 

Not  preciptated  by  metallic  salts. 

(m)  PITURINE  A.  (  =  Nicotine  (Petit),  this  denied  by  Liversidge), 
C]2H16N2  ;  liquid  heavier  than  water ;  sharp  taste,  nicotine-like  odour  and 
alkaline  reaction.    Volatile  at  ordinary  temperatures  ;  B.P.  243°. 

Soluble  in  all  proportions,  in  water,  alcohol,  or  ether. 

Precipitants : 


ut 
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Tannic  acid  ;  white,  sol.  HC1., 

1  in  100. 
Picric  acid  ;  yellow,  1  in  100. 
[Platinum    chloride  (neutral 

sol.),  but  not  1  in  100.] 
Gold  chloride  ;  pale  red,  1  in  100. 

*  E.  Merck  regards  Atropamine  as  Apoatropine. 


Copper  sulphate  ;  green,  insol.  in 

excess,  1  in  100. 
Mercuric  potassic  iodide  ;  white, 

1  in  100. 
[Not  chlorine  water.] 


TY, 


VE  PRINCIPLES  OF  PLANTS. 

Colour  tests : 

No  colour  chlorine  water. 

„         hydrochloric  acid  cold  ;  faint  red  on  warming. 
,,        nitric  acid  cold  ;  yellow  on  warming. 
(«)  SC0P0LIN  (G.  ?).    Amorphous  :  difficultly  soluble  in  water. 

Precipitants : 

Alkaline  hydrates,  caseous  pp.,  sol.  in  excess. 

„       carbonates    „  ,,  ,, 

Ammonia  „  „  ,, 

Tannic  acid  (in  acid  or  alkaline  solution). 
(Platinum  chloride,  yellowish  white,  if  concentrated.) 
Gold  chloride,  yellow. 
Phospho-molybdic  acid,  white. 
Iodopotassic  iodide,  brown. 

Colour  tests  : 

Concentrated  sulphuric  acid,  colourless  ;  agreeable  odour  on  warm- 
ing. 

Concentrated  nitric  acid,  colourless  ;  yellow  on  warming, 
(o)  R0T0INE  (Henschke  denies  that  this  is  a  base). 

(^5)  SC0P0LETIN  G. -derivative  (Methyl-assculetin,  Takahashi ;  compare 
iEsoulus),  C10H8O4  ;  colourless  needles;  M.P.  198°-199°  ;  giving  fluores- 
cent solutions. 

Soluble  in  alcohol,  ether,  chloroform,  and  with  difficulty  in  water. 

(q)  MANDRAG0RINE  A.,  C17H2:jN03  (F.  B.  Ahrens) ;  amorphous,  brittle 
resinous  hygroscopic  ;  M.P.  77°-79  .  Dilates  pupil.  Sulphate  crystal- 
line. 

Soluble  in  water,  alcohol,  and  ether. 
Precipitants : 


Picric  acid. 
Phospho-tungstic  acid. 
(Gold  chloride  compound,  sol. 

hot   and    in    HC1 ;  M.P. 

153°-155°.) 


(Platinum  chloride  compound; 

M.P.  194°-196°.) 
Iodopotassic  iodide. 
(Mercuric  chloride,   crys.  com- 
pound ;  M.P.  about  160°.) 


(?•)  NICOTINE  A.  (see  Piturine  above),  C10HUN, :  liquid  colourless  when 
pure,  but  rapidly  becoming  brown  on  exposure,  laevo-rotatory  ;  boils  at 
240°-250°,  with  partial  decomposition  in  air.  Specific  gravity  T027  (at 
15°  C.)  ;  alkaline  reaction,  sharp  burning  taste.     Very  poisonous,  16 
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times  toxic  power  of  Coniine.  Salts  crystallize  with  difficulty,  and  lose 
Nicotine  on  evaporation. 

Soluble  in  all  proportions,  in  water,  alcohol,  and  ether  ;  also  soluble  in 
benzene,  chloroform,  petroleum  ether,  oils,  and  in  40  parts  of  turpentine. 

It  is  removed  from  alkaline  solution  by  petroleum  ether  as  well  as  by 
ether,  benzene,  and  chloroform. 

Sulphur  is  dissolved  by  it  at  100°,  and  crystallizes  out  on  cooling. 

Precipitants : 

(It  is  only  displaced  from  its  salts  by  alkalies  and  alkaline  eaiths.) 
Solid  potash  causes  Nicotine  to  separate  from  solution. 
Lead  acetate,  neutral,  pp.  of  lead  hydrate  with  the  free  base. 
Tannic  acid,  cloud  at  1  in  500,  sol.  in  warm  hydrochloric  acid,  but 

reappearing  as  solution  cools. 
[Not  gallic  acid.] 

Picric  acid  in  excess  gives  pp.,  otherwise  not  in  dilute  solution.  The 

pp.  is  amorphous,  but  changes  to  crystals. 
Ferric  chloride,  pp.  of  ferric  hydrate  by  free  base. 
Platinum  chloride,  pp.  sol.  in  hot  water  and  in  hydrochloric  acid  ; 

cloud  at  1  in  5,000  using  HC1  salt. 
Gold  chloride,  gradual  cloud  at  1  in  10,000. 
[Not  potassium  f errocyanide. 

,,  ,,  ferricyanide. 

,,  „  sulphocyanide. 

„  ,,  chromate. 

silver-potassic  cyanide.] 
Phospho-molybdic  acid,  cloud  at  1  in  40,000. 
Phospho-antimonic  acid,  cloud  at  1  in  250. 

Iodo-potassic  iodide  to  acidified  solution,  reddish-brown  pp.,  up  to  1 
in  250,000. 

Bismnth-potassic  iodide,  pp.  ;  cloud  at  1  in  40,000. 
Cadmium-potassic   iodide,   pp.,  1  in  10,000  ?  (1  in  500  Dragen- 

dorff,  1  Ermittelung  der  Gifte'). 
[Not  zinc-potassic  iodide.] 

Mercuric-potassic  iodide,  white  amorphous  resinous  characteristic; 

cloud  at  1  in  15,000  ;  limit,  1  in  25,000. 
Mercuric  chloride  gives  with  free  Nicotine,  white  crystalline  pp.,  1  in 

3,000. 

Mercuric  cyanide,  not  with  free  Nicotine,  but  crystalline  pp.  when 
neutral  Nicotine  hydrochloride  is  added  to  saturated  sol.  of  mercuric 
cyanide. 
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Chlorine  gas  colours  brown  to  blood-red  ;  substance  formed  is  sol.  in 

alcohol  yielding  crystals  on  evaporation. 
Iodine  dissolved  in  ether  gives  with  etheral  solution  of  nicotine,  after 
some  hours,  long  needle-shaped  crystals. 
Colour  tests  (mostly  negative)  : 

Concentrated  sulphuric  acid,  no  effect. 

,,  ,,  ,,     with  sugar,  no  effect. 

,,  ,,  ,,    nitric  acid,  no  effect. 

,,  nitric  acid,  no  effect,  or  scarcely  yellow  ;  but  with 

larger  quantity  (than  ordinarily  used  for  such  tests),  say  half-drop, 
violet-red-wblood-red-vxcolonrless. 
Concentrated  hydrochloric  acid,  no  effect  (red  amorphous  residue  on 

evaporation). 
Frohde's  reagent,  no  effect  or  yellowish. 

(s)  FABIANIN  G.,  giving  fluorescent  solutions. 

Soluble  in  water,  alcohol,  chloroform,  ether  (removed  by  latter  from 
alkaline  solution). 

Alkaline  hydrates  )  ^jgso]ve  ^0  deep  yellow  fluorescent  solutions. 
Ammonia  )  r  J 

Concentrated  sulphuric  acid  with  potassic  bichromate,  deep  green. 
Nitric  acid,  yellow. 
Hydrochloric  acid,  ditto. 

(t)  FABIIN.  Neutral,  crystalline,  non-fusible  (browns  at  270°). 
Soluble  in  absolute  alcohol  or  in  boiling  95  per  cent,  spirit,  and  in  ether 
or  chloroform.  Insoluble  in  water. 
Unaffected  by  alkalies. 

Concentrated  sulphuric  acid  with  potassic  bicromate,  dark  blue. 

§  36.  AURANTIACE-S,  Citrus  aurantium  (Sweet  orange)  ;  C. 
bigaradia,  or  C.  aurantium,  var.  Amara  (Bitter  orange)  ;  C.  medica 
('citron'),  the  fruits  (a)  ;  Citrus  decumana  (Shaddock),  (g),  2  per  cent, 
in  dried  flowers  ;  C.  limonuin  (Lemon),  the  seeds  (i)  ;  Murraya 
exotica  (j). 

(a)  HESPERIDIN  G.  (see  Barosmin),  C22H26012  (or  CS0H60O27,  C.  Tanret, 
1888).  Forms  sphero-crystals  ;  M.P.  250°-251°.  With  \  per  cent,  sul- 
phuric acid  in  alcoholic  solution,  it  yields  Hesperidin  +  glucose  (2  parts)  + 
isodulcitol  (1  part). 

Soluble  in  acetic  acid  and  alcohol,  in  5,000  parts  of  hot  water  (crystals 
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on  cooling)  ;  but  insoluble  in  ether,  chloroform,  benzene,  carbon,  bisul- 
phide, or  acetone. 

Alkaline  hydrates  1  dissolve  ;  acids  reprecipitate. 

„       earths  (hydrates)  )  '  "  r 

[No  pp.  lead  acetate,  neutral  or  basic] 
Ferric  chloride,  brownish-red  coloration. 

Concentrated  sulphuric  acid  dissolves,  and  on  warming  gives  intense 
red. 

Treated  with  sodium  amalgam,  and  then  hydrochloric  acid,  a  pp.  is 
obtained  that  dissolves  in  alcohol  to  a  reddish-violet  solution. 

(b)  HESPERETIN  (from  Hesperidin),  CJ0HJfiO4.  Crystalline  plates  ;  M.P. 
224°-226°  ;  sweetish  taste. 

Soluble  in  alcohol,  with  difficulty  in  ether  or  benzene,  and  scarcely  in 
water. 

Ferric  chloride,  brown  coloration. 
°^(c)  HESPERETINIC  ACID   (Iso-ferulic  Acid),  C10HlnO4,  or  C6H3  (CH  : 
CHCOOH)(OH)(OCH3),     is     formed,    together    with  phloroglucin, 
by  the  action  of  hot  potash  solution  on  Hesperetin  ;  M.P.  228°.  Yields 
protocatechuic  acid  on  fusion  with  potash. 

(d)  ISOHESPERIDIN,  C22H260la  or  C50H60O27  +  5H2O  ;  same  reactions  as 
Hesperidin,  but  distinct  therefrom  (C.  Tanret). 

(e)  AURANTIAMARIC  ACID,  C10H12O4  ;  resinous,  very  bitter,  lsevo- rotatory 
([a]  d=-28°). 

Soluble  in  hot  water. 

(/')  AURANTIAMARIN  C ;  bitter  ;  probably  same  formula  as  Isohesperidin 
(Tanret). 

(g)  NARINGIN  G.  (De  Vrij's  Hesperidin  ;  Aurantiin),  C23H26012-|-4H20 
(E.  Hoffmann).  Yellow,  crystalline,  bitter,  Isevo-rotatory  (  —  84-5°  in 
water,  or  -87-6°  in  alcohol)  ;  M.P.  171°.  Yields  Naringenin  and  iso- 
dulcitol  on  hydrolysis. 

Soluble  in  300  parts  water,  in  alcohol  and  acetic  acid.    Insoluble  in 
ether,  chloroform,  benzene,  or  essential  oils. 
Ferric  chloride,  reddish-brown  coloration. 

(h)  NARINGENIN  (from  Naringin)=Phloroglucinol-paracoumarate,  or 
OH-C6H4-CH  :  CHCOO"C6H3(OH)2. 

(i)  LIMONIN  G-.,  C22H26Or ■  ?  (Bernays)  ;  microscopic  crystals  ;  M.P.  244° 
(or  275°  Paterno)  ;  very  bitter,  neutral. 
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Soluble  in  alcohol  and  acetic  acid  ;  scarcely  in  water  or  ether. 
Reactions : 

Alkaline  hydrates  dissolve.  Tannic  acid  >  pp.  with  the  alcoholic 

Acids  reprecipitate.  1     Picric  acid   )  solution. 

Concentrated  sulphuric  acid  dissolves  blood-red  ;  water  reprecipi- 
tates. 

(J)  MURRAY  IN  GL,  C18H,,Ow  +  HH20  (air-dried);  crys.  fine  needles; 
M.P.  170°,  with  crystalline  sublimate  ;  feebly  bitter.  Dilute  sulphuric 
acid  converts  to  Murrayetin  and  glucose. 

Soluble  in  alcohol  easily,  and  in  hot  water  ;  difficultly  in  cold  water, 

and  scarcely  in  ether. 

Alkaline  hydrates    \    ■        ,  ,•  ,       a  .  .  e 

i,      i.      Klve  solutions  that  are  fluorescent  on  account  of 
,        carbonates  [a  ,T  ,.    „  j 

earths        j     Murrayetin  formed. 

Qc)  MURRAYETIN,  CJ2H1205 ;  formed  together  with  glucose  from  Mur- 
rayin.    It  is  a  fluorescent,  tasteless  substance. 

Soluble  in  hot  water  and  alcohol ;  difficultly  in  cold  water  or  ether. 

Basic  lead  acetate  gives  pp. 

Ferric  chloride,  bluish-green  coloration. 

§  37.  BAOHARIS  cordifolia  (Compositce),  S.  America.  Investigator: 
P.  Arata,  J.  Pharm.,  1879. 

BACHARINE  A.  ;  crystallizes  in  needles. 

Solubility,  slight  in  cold  water,  better  hot,  and  in  alcohol  and  ether  ; 
best  in  amyl  alcohol. 

Precipitated  by  most  alkaloid  precipitants  (Dupuy). 

§  38.  BAPHIA  nitida  (Leguminosce — Ccesalpinece),  Sierra  Leone,  etc. 
From  the  wood  ('Barwood'  or  'Camwood')  Anderson  (J.  Chem.  Soc, 
1876)  has  extracted  : 

BAPHIIN  B.  (C12H10O4)„ ;  crystallizing  in  lustrous  needles  or  plates 
which  are  colourless  if  pure,  otherwise  red.  M.P.  below  200°  C.  (part 
only  melts,  remainder  decomposing)  ;  odour  of  orris  root  on  heating. 
Oxidizes  on  exposure,  becoming  yellow,  then  red.  Yields  Baphic  acid 
on  boiling  (see  over).  Baphiin  is  neutral,  insoluble  in  water,  diffi- 
cultly soluble  in  benzene  and  carbon  bisulphide,  soluble  in  alcohol  and 
ether. 

With  alkaline  solution  decomposition  occurs,  Baphinitin  being 
formed. 
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A  white  precipitate  is  obtained  on  addition  of  neutral  lead  acetate  to 
the  alcoholic  solution.  Dry  hydrochloric  acid  gas  gives  a  red,  changing  to 
violet,  then  green. 

BAPHIC  ACID,  from  Baphiin  (see  p.  19),  is  a  yellowish-white  powder, 
soluble  in  alcohol  and  ether,  but  not  in  water. 

§  39,  BAROSMA  (Diosma)  crenulata,  B.  serratifolia,  and  B.  betulina 
(Rutacece).  The  leaves  (Buchu  loaves).  Landerer,  Repert.  Pharm.,  34, 
63,  and  others. 

BAROSMIN  G.  (Diosmin  ;  possibly  identical  with  Hesperidin)  ;  crystallizes 
in  microscopic  needles  ;  M.P.  243°  C. ;  agreeable  odour  on  burning.  Dilute 
acids  convert  to  glucose,  and  a  substance  melting  at  126°  to  130°  C.  Baros- 
min  is  soluble  in  alcohol  (scarcely  so  if  cold)  and  in  ether,  volatile  oils, 
dilute  acids  and  alkalies,  the  latter  with  yellow  colour. 

It  does  not  reduce  Fehling's  solution. 

Concentrated  sulphuric  acid  dissolves  to  a  yellow  solution. 

§  40.  BEBEERU  bark  (Nectandra  rodiasi — Lauracece),  Greenheart- 
tree,  British  Guiana  ;  Buxus  sempervirens  (Box — Euphorbiacece) ,  the  bark 
and  leaves  ;  Botryopsis  platyphylla  ('  Pareira  root ')  and  Cissampelos 
Pareira  {Menispermacew).  [Geshoff  has  found  an  alkaloid  resembling 
Bebeerine  in  Hernandia  sonora  and  H.  ovigera — Lauracece],  Investigators : 
Faun',  Kodie.  Maclaglan,  etc. 

BEBEERINE  A.  (Beberine,  Buxine,  Pelosine),  C18H21NO:i  (Fliickiger)  ; 
crystalline  or  amorphous,  salts  amorphous.  Dextro-rotatory.  M.P.  150° 
(198°  Dupuy).  Becomes  electric  on  rubbing.  Alkaline  reaction  ;  bitter. 
Used  as  tonic — dose,  1  to  10  grains  of  the  Sulphate — is  also  antiseptic. 
Very  difficultly  soluble  in  water  (6,000  parts  cold,  1,500  boiling)  ;  dissolves 
in  5  parts  absolute  alcohol,  13  parts  ether,  also  in  amyl  alcohol,  chloroform, 
acetone,  benzene,  and  carbon  bisulphide. 
Precipitants  : 

Alkaline  hydrates  (sol.  in  excess). 

Alkaline  carbonates. 

Ammonia  (not  by  neutral  Lead  acetate). 

Tannic  acid,  yellowish- white  (sol.  in  warm  hydrochloric  acid). 

Picric  acid,  yellow,  amorphous  at  1  in  3,000.  • 

Platinum  chloride,  yellow,  insoluble  in  HOI. 

Gold  chloride,  yellowish-white. 

Ferro-  and  ferri-cyanides  of  potassium,  yellow. 

Potassium  sulphocyanide,  white. 


Potassium  bichromate,  an  immediate  light  yellow  precipitate,  floc- 

culent  at  1  in  3,000. 
Phospho-molybdic  in  acid  solution,  pp.  dissolves  blue  in  ammonia. 
Iodo-potassic  iodide,  a  Kermes-coloured  pp. 
Bismutho-potassic  iodide,  orange-red. 
Cadmium-potassic  iodide. 

Mercuric-potassic  iodide  (Mayer's  reagent),  white. 

Mercuric   chloride,  white,  dissolved  by  HC1   or   by  ammonium 

chloride. 
Iridium-sodium  chloride,  red. 
White  pp.  by  sodium  phosphate,  nitre,  nitric  acid  and  platino-potassic 
cyanide. 

Colour  tests  :  Concentrated  Sulphuric  acid,  dirty  olive-green,  becoming 
lighter  in  15  to  20  hours ;  Frohde's  reagent  (concentrated  sulphuric  with 
molybdic  acid),  brownish-green,  lighter  after  half  an  hour,  yellowish  in 
24  hours  ;  nitric  acid,  brown. 

PARA-BEBEERINE  A.,  C.24H  8NaO  ;  the  sulphate  soluble  in  hot  water  but 
insoluble  in  alcohol. 

PARA-BUXINE  A.  (Para-bebeerine  ?)  ;  red,  amorphous. 

Soluble  in  water  and  alcohol ;  insoluble  in  ether.  Possesses  acid 
properties. 

Nitric  acid  produces  a  permanent  green. 

SIPIRINE  A.  ;  resinous,  brownish-red;  soluble  in  alcohol  (Maclaglan). 
The  name  is  derived  from  '  Sipiri,'  the  Dutch  name  for  the  G^eenheart- 
tree.    Fliickiger  doubts  the  individuality  of  this  alkaloid. 

NECTANDRINE  A.  (regarded  by  v.  Planta  as  identical  with  Bebeerine), 
C20H.,3NO4  (Maclaglan)  ;  amorphous  powder ;  M.P.  below  100°  (melts 
under  hot  water)  ;  bitter. 

Insoluble  in  water ;  dissolves  in  250  parts  of  ether.  Soluble  in 
chloroform. 

Concentrated  sulphuric  acid,  with  a  little  manganese  dioxide,  gives  a 
magnificent  green,  becoming  violet  like  the  strychnine  reaction. 

§  41.  BERBERIS  group.    The  alkaloid  Berberine  has  been  found  in 

members  of  the  Berberklea,  Cassiece,  Menispermece,  Papaveracew,  Ranun- 
culaceaz,  Rutacem,  etc.  ;  notably  in  the  families  Coptis,  Coccinium, 
Cocculus,  Ccelocline,  Geoffroya,  and  in  particular  the  following  plants  : 
Berberis  vulgaris  (the  alkaloids  (a), (b),(d) below);  Coptis  Teeta  ('Mahmira' 
—an   Indian   Ranunculacea  —  8j  per  cent.  Berberine,  also   Coptine)  ; 
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Hydrastis  Canadensis,  the  'Golden  Seal'  (the  alkaloids  (a), (/),(<?),  including 
4  per  cent,  of  Berberine)  ;  Cocculus  palmatus,  '  Columbo  root '  (see  also 
Calumba) ;  Xanthoxylum  Clava  Herculis,  Podophyllum  peltatum  (see 
also  Podophyllum),  etc. 

[For  Artarine  resembling  Berberine,  see  Xanthoxylon.] 

(a)  BERBERINE  A.  (Xanthopicrit),  C,nH17N04,  and  with  5H„0  ;  crystal- 
lizes in  yellow  prisms  or  needles  ;  M.P.  120°  C.  (Fleitman),  or  browns  at 
110°  and  blackens  at  160°  (Perkiu)  ;  faint  quinone  odour  on  warming  ; 
neutral  to  litmus  ;  bitter  ;  feebly  toxic  to  man,  poisonous  to  dogs  and 
other  animals.    Medicinal  dose,  2  to  5  grains. 

Solubility  :  It  dissolves  in  300  parts  of  cold  water,  in  alcohol,  in 
benzene  with  difficulty.  Insoluble  in  ether  and  petroleum  ether  ;  chloro- 
form removes  traces  from  acid  solution.  Boiling  alkalies  convert  to  a 
resinous  substance,  and  ammonia  dissolves  to  a  reddish-brown  solution. 
The  salts  (excepting  acetate  aud  pyrophosphate)  are  difficultly  soluble. 
Precipitants,  etc.  : 

Tannic  acid,  cloud  at  1  in  .3,000,  increased  by  hydrochloric  acid  and 

dissolved  on  warming. 
Picric  acid,  pp.  amorphous,  becoming  crystalline  at  1  in  3,000. 
Platinum  chloride. 

Gold  chloride,  immediate  orange  pp.  at  1  in  3,000;  part  soluble  in  cold 
HC1. 

Ferro-cyanide  potassium,  yellow. 
Potassio-argentic  cyanide,  amorphous  at  1  in  6,000. 
Potassium  bichromate,  amorphous. 

Iodo-potassic  iodide,  kermes  colour  (or  green  plates  in  warm  alcoholic 
solution. 

Bismutho-potassic  iodide,  orange-red. 

Cadmium-potassic  iodide,  complete  precipitation. 

Zinc-potassic  iodide,  amorphous  at  1  in  6,000. 

Mayer's  reagent  (mercuric-potassic  iodide). 

Mercuric  chloride,  amorphous,  insoluble  in  HC1  even  warm. 

Bromine  water,  a  yellow  pp. 

Iodine,  green  crystals  if  excess  of  iodine  be  avoided. 
Tincture  of  iodine,  yellowish-brown  crystalline  pp. 
Colour  Reactions  : 

Chlorine  water,  poured  gently  on  to  surface  of  Beberine  solution, 

gives  a  red  ring  distinguishable  even  at  1  in  250,000. 
Concentrated  sulphuric  acid,  yellow  (olive-green,  Muter). 


Oxidizers,  such  as  manganese  dioxide,  when  added  to  the  sulphuric 
acid  solution,  give  colours  resembling  those  with  strychnine. 

Potassic  nitrate,  added  after  10  to  15  hours  solution  in  sulphuric 
acid,  changes  the  olive-green  solution  to  dark  brown  or  orange. 

Nitric  acid,  brown. 

Concentrated  hydrochloric  acid,  insoluble. 

Friihde's  reagent,  brownish-green,  becoming  gradually  lighter. 

(b)  0XYACANTHINE  A.  (Vinetine,  from  Vinetier,  the  French  name  for 
Berberis  vu)g.  ;  not  the  Oxyacanthine  from  Crataegus  oxyacanthus), 
C18H1HNO;!.  or  CjyH^NO^  (Riidel)  ;  crystalline ;  dextro-rotatory 
[a]D=+131'6  for  chloroform  solution;  M.P.  of  the  dried  ammonia 
pp.  =  138°-150°,  or  the  crystals  from  alcohol  208°-214°  ;  alkaline  reaction  ; 
bitter. 

Solubility  :  Water  dissolves  it  with  difficulty  ;  alcohol,  30  parts  cold, 
4  boiling  ;  soluble  in  ether  (which  removes  it  from  alkaline  solution), 
slightly  in  petroleum  ether  ;  miscible  with  chloroform  in  all  proportions. 

Precipitants : 

Alkaline  hydrates  and  ammonia,  soluble  in  excess. 
[Not  by  neutral  or  basic  lead  acetate.] 
Tannic  acid,  white. 
Hicric  acid,  yellow. 
[No  pp.  ferric  chloride.] 

Platinum  chloride,  yellow,  soluble  in  hydrochloric  acid. 

Gold  chloride. 

Silver  nitrate,  white. 

[Not  by  copper  sulphate.] 

Phospho-molybdic  acid,  yellowish- white. 

Mercuric  chloi'ide. 

Bromine  solution. 

Iodine,  reddish-brown. 

Tartar  emetic. 

Stannous  chloride. 

[No  pp.  mercurous  nitrate.] 

Colour  Reactions  : 

Concentrated  sulphuric  acid,  reddish-brown  (colourless  to  yellow — O. 
Hesse). 

Nitric  acid,  brownish -yellow,  becoming  resinous  with  formation  of 

oxalic  acid. 
Per-iodic  acid,  reduced. 
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Frohde's  reagent  (molybdic  and  sulphuric  acids),  violet,  becoming 
brownish-green  at  edges. 

(c)  HYDROBEBERINE  A.,  C2iH21N04;  formed  from  Berberine  by  reduction; 
crystallized  in  needles  or  prisms. 

Soluble  in  alcohol,  chloroform,  carbon  bisulphide.  Insoluble  in  water. 
Concentrated  sulphuric  acid  gives  a  yellowish-green. 
Nitric  acid  oxidizes  to  Berberine.    See  Corydalis  cava  (Chelidonium 
group). 

(d)  BERBAMINE  A.,  isomeric  with  Berberine  (or  lower  homologue  by 
CH2,  Riidel). 

Soluble  in  alcohol  and  ether  ;  M.P.  156°. 
Platinum  chloride  compound,  white  crystalline. 

(e)  BETA-OX YACANTH I NE  A.,  by  heating  Oxyacanthine  in  alkali. 
Insoluble  in  ether.    Hydrochloric  acid  gives  a  precipitate  soluble  in 

excess.    Soluble  in  alkalies. 

(/)  HYDRASTINE  A.,  021H21NO6  (Eyckmann).  In  constitution  this  alka- 
loid closely  resembles  Narcotine,  differing  only  by  a  methoxy  group, 
CHjO.  It  crystallizes  colourless,  if  pure;  is  laevo-rotatory,  [a]D=  —  67-8 
(Freund)  ;  M.P.  135° ;  has  alkaline  reaction,  and  is  bitter  when  in 
solution  (the  solid  alkaloid  is  tasteless). 

Soluble  in  alcohol,  ether  (about  80  parts),  chloroform  (very  easily),  and 
in  benzene  ;  scarcely  in  water,  and  not  in  petroleum  ether. 
Precipitants : 

Alkaline  hydrates,  white. 
Ammonia,  slightly  soluble  in  excess. 
Tannic  and  picric  acids. 
Platinum  chloride,  yellowish-red. 
Gold  chloride,  similar  pp. 
Ferrocyanide  of  potassium,  white. 
Potassic  iodide. 
Iodo-potassic  iodide,  brown. 
Mayer's  reagent  (mercuric-potassic  iodide. 
Mercuric  chloride. 
[Not  by  chlorine  water.] 
Colour  Reactions,  etc. : 

Potassium  permanganate,  if  not  in  excess,  produces  a  fluorescent 
solution. 

Concentrated  sulphuric  acid,  a  faint  yellow  with  pure  acid,  orange  to 
red  when  containing  nitric  acid. 


Nitric  acid  alone,  orange,  the  solution  on  dilution  being  fluorescent. 
Frohde's  solution  (molybdic  in  sulphuric  acid),  green,  changing  to 
brown. 

(g)  XANTHOPUCCINE  A.,  orange-yellow  crystals. 

Soluble  in  hot  alcohol.    Insoluble  in  ether  or  chloroform. 

Precipitants : 

Ammonia. 

Iodo-potassic  iodide,  brown. 

Concentrated  sulphuric  acid,  reddish-brown. 

Nitric  acid,  brown. 
(Ji)  CANADINE  A.,    C21H21N04  (Methyl  berberine  plus  two  atoms  of 
hydrogen). 

Soluble  in  ethyl  acetate. 
Precipitated  by  ammonia. 

(i)  COPTINE  A.,  accompanies  Berberine  in  Coptis  trifoliata  ;  colourless. 
Dissolves  in  concentrated  sulphuric  acid  without  colour,  but  becoming 
purple  on  warming. 

§  42.  BOLDOA  (Peumus  Boldoa  =  Boldo)  ;  Monimiacem j  Chili. 
BOLDINE  A.,  alkaline,  bitter  powder. 

Scarcely  soluble  in  water,  difficultly  in  benzene  ;  dissolved  by  alcohol, 
ether  and  chloroform. 
Precipitants : 

Alkaline  hydrates,  soluble  in  excess. 

Ammonia. 

Iodo-potassic  iodine. 

Mercuric-potassic  iodide. 

Iodine  tincture,  brown. 
Colour  reactions  : 

Concentrated  sulphuric  acid,  red. 

Nitric  acid,  red. 

§43.  BRAYERA  anthelmintica  (Hagenia  Abyssinica  - '  Cusso  '  or 
<  Kousso ')  ;  Rosacea;  ;  Abyssinia.    Used  as  anthelmintic.    The  flowers. 

KOSIN  B.,  C31H38Oi0  ;  yellow  rhombic  crystals  ;  M.P.  142°  (194°  ?) ;  acid 
reaction  ;  bitter  and  sharp  taste. 

Scarcely  soluble  in  water,  but  dissolved  by  alcohol,  ether,  chloroform, 
benzene,  carbon  bisulphide,  glacial  acetic  acid,  alkaline  hydrates  and 
carbonates. 

Precipitated  by  neutral  lead  acetate. 
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Ferric  chloride  gives  red  coloration  with  the  alcoholic  solution. 
Concentrated  sulphuric  acid  produces  a   red  amorphous  substance, 
CLH26O10. 

§  44.  BRYONIA  alba  (Cucurbitacece).  The  root.  Investigators  : 
Walz  and  others. 

BRYONIN  G.,  C48H80O19  ?  (Walz)  ;  amorphous  ;  very  bitter  ;  yields  sugar 
and  Bryonetin. 

Soluble  in  water,  alcohol  (2  to  3  parts).    Insoluble  in  ether. 
Precipitants : 

Tannic  acid. 
Platinum  chloride. 

[Not  precipitated  by  basic  acetate  of  lead.] 

§  45.  OAILCEDRA  bark  (Swietenia,  or  Khaya  Senegalensis)  ; 
Cedrelacece  ;  Africa.    E.  Caventon,  J.  de  Pharm.  (3)  16,  355  and  33,  123. 

CAILCEDRIN  B. ;  amorphous,  brittle,  resinous,  bitter,  neutral,  fluorescent; 
M.P.  70°-80°. 

Soluble  in  alcohol,  ether  and  chloroform  ;  with  difficulty  in  water,  to 
which,  however,  it  imparts  its  fluorescence. 

Tannic  acid  gives  a  precipitate  soluble  in  excess. 

Not  precipitated  by  lead  acetate  (neutral  or  basic),  ferric  chloride,  nor 
platinum  chloride. 

§  4G.  CALABAR  bean  (Physostigma  faba  ;  P.  venenosum)  ;  Legu- 
minosa ;  W.  Africa. 

PHYSOSTIGMINE  A.  (Eserine),  C15H21N.}02;  crystallizable  only  with  great 
difficulty;  lasvo-rotatory  ;  tasteless  or  slightly  bitter  ;  alkaline;  M.P.  45°, 
decomposed  in  part  at  100°,  and  even  at  lower  temperatures,  becoming 
red  ;  extremely  poisonous,  producing  death  by  asphyxia  or  cardiac 
paralysis  ;  contracts  pupil  when  locally  applied. 

Solubility  :  It  is  dissolved  easily  by  alcohol,  ether,  chloroform,  benzene, 
and  carbon  bisulphide  ;  with  difficulty  by  water,  and  not  by  petroleum 
ether. 

Precipitants : 

Alkaline  hydrates  and  carbonates,  oily  pp.,  but  only  with  concen- 
trated solutions  ;  a  colour  effect  is  produced,  however,  namely,  an 
intense  red,  changing  successively  to  yellow,  green  and  blue. 

[No  pp.  lead  acetate,  neutral,  nor  by  picric  acid  or  platinum  chloride 
in  a  solution  of  1  in  250.] 

Tannic  acid,  pp.  reddish;  1  in  3,000,  dissolved  by  HC1. 
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The  free  base  precipitates  iron  as  hydrate  from  a  solution  of  ferric 
chloride. 

Gold  chloride,  blue  coloration,  1  in  2,000,  and  reduction  of  gold. 
Phospho-molybdic  and  iodo-potassic  iodide  give   precipitates — the 

latter  kermes-coloured — 1  in  25,000. 
Cadmium-potassic  iodide,  yellowish-white,  1  in  1,000. 
Mercuric-potassic  iodide,  1  in  5,000  ;  the  pp.  is  soluble  in  a  mixture 

of  ether  and  alcohol,  and  has  a  melting  point,  70°. 
Mercuric  chloride,  reddish-white,  soluble  in  HC1.    [No  pp.  at  1  in 

500.] 

Chloride  of  lime  (bleaching  powder)  and  bromine  solution  both  give 
red  coloration,  the  latter  distinguishable  at  1  in  5,000. 

Concentrated  sulphuric  acid,  yellow,  becoming  orange-green  (gradual 
red,  Muter). 

Sulphuric  and  nitric  acids  mixed,  or  nitric  acid  alone,  yellow  to  red. 

Concentrated  hydrochloric  acid  also  gives  a  reddish  coloration. 

The  sulphate,  neutralized  with  ammonia  and  warmed,  gives  the  series 

of  colours  mentioned  after  alkaline  hydrates  above. 
Barium  hydrate  produces  the  red  substance  Rubreser'me,  soluble  in 

chloroform. 

CALABARINE  A.  (obtained  by  Poehl,  Pharm.  J.,  Russland,  17,  38",  from 
the  solution  from  which  Physostigmine  has  been  removed  by  shaking 
with  ether,  which  does  not  dissolve  Calabarine)  ;  known  only  in  solution  ; 
it  is  more  powerfully  lsevo-rotatory  than  Physostigmine,  differs  from  the 
latter  in  producing  tetanus,  in  being  insoluble  in  ether  (it  is  soluble  in 
water  and  alcohol),  and  in  the  fact  that  the  precipitate  produced  with 
mercuric-potassic  iodide  is  insoluble  in  alcohol. 

It  is  precipitated  by  phospho-tungstic  acid. 

[Not  by  lead  acetate,  neutral  or  basic] 

§  47.  CALENDULA  officinalis  (Marigold)  ;  Composite  ;  the  leaves 
and  flowers.    Investigator  :  Geiger,  Disscrtn.,  Heidelberg,  1818. 

CALENDULIN.  Neutral  principle,  amorphous,  transparent,  yellow,  tasteless. 
Soluble  in  alcohol  and  glacial  acetic  acid,  not  in  ether  ;  swells  up  in 
water.    It  is  dissolved  by  ammonia  and  alkaline  hydrates. 
The  alcoholic  solution  is  precipitated  by  : 
Lead  acetate,  both  neutral  and  basic,  and  by 
Mercuric  chloride. 
[Not  by  tannin.] 

§  48.  CALOTROPIS  gigantea  and  C.  procera  (C.  Mudarii)  =  Mudar 
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bark  (Asclejriadacece)  ;  the  root;  used  in  India  against  leprosy  ;  an  emetic. 
Investigator  :  Duncan,  Phil.  Mag.,  10,  465. 
MUDARIN  B.  ;  amorphous,  yellow,  bitter. 

Soluble  in  alcohol  and  cold  water,  gelatinizing  on  warming.  Insoluble 
in  ether  and  turpentine. 

§  49.  CALUMBA  ROOT  (Cocculus  palmatus,  or  Jateorhiza  Calumba) ; 

Menispermacece  ;  E.  Africa.  For  Berberine,  which  is  contained  in  the  drug, 
see  Berberis  group. 

CALUMBIN  B.  (Columbin),  C2iH2207  (discovered  by  Wittstock,  see  Pogg., 
Annul.  19,  248  ;  further  investigated  by  Paterno,  Gazz.  Chiin.)  ;  neutral, 
bitter  ;  crystallizes  from  acetic  acid  in  prisms. 

Soluble  with  difficulty  in  water,  alcohol,  and  ether  (more  easily  in  the 
latter  two  fluids  when  warm)  ;  also  in  chloroform  and  glacial  acetic  acid. 
It  is  removed  from  an  acid  solution  when  shaken  with  ether  or  chloro- 
form, but  not  entirely  by  the  last-named  solvent.  It  is  dissolved  by 
alkaline  hydrate  solution  ;  acids  reprecipitate. 

It  is  not  precipitated  by  metallic  salts,  nor  by  tannin. 

Concentrated  sulphuric  acid  dissolves  with  yellow  to  red  coloration. 

CALUMBIC  ACID  B.  (Columbic  Acid),  021H2206  (Boedecker)  ;  pale  yellow, 
amorphous,  bitter  ;  acid  reaction. 

Soluble  in  alcohol,  acetic  acid,  dilute  alkalies,  and  lime-water  ;  soluble 
with  difficulty  in  ether,  and  scarcely  in  water. 

From  its  solution  in  alkalies  it  is  precipitated  by  hydrochloric  acid. 

From  alcoholic  solution  it  is  thrown  down  as  a  yellow  pp.  by  lead 
acetate. 

§  50.  CALYCANTHUS  glaucus  (Calycanthacece)  ;  the  kernels  of  the 
seed  ;  3  per  cent. 

CALYCANTHINE  A. ;  crystalline. 

Insoluble  in  water  or  alcohol,  but  dissolved  by  ether.  In  consequence 
of  the  presence  of  fat  in  the  seeds,  it  is  liable  to  be  taken  up  by  petroleum 
ether. 

Concentrated  sulphuric  acid  gives  a  pale  yellow,  becoming  brick-red 
with  bichromate  of  potash,  or  purple  to  blue  with  sugar. 
Nitric  acid  produces  a  bright  green. 

§  51.  [ CANT H ABIDES  (Spanish  Fly).  Though  not  of  vegetable 
origin,  this  is  included  on  account  of  the  active  principle  contained  in 
it,  viz.  : 
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CANTHARIDIN,  CioH1204  (Homolka) ;  of  acid  nature  ;  powerfully  vesi- 
cant ;  sublimes  at  180°,  and  volatile  at  lower  temperatures  in  the  vapours 
of  alcohol  or  water. 

Solubility  in  water  very  slight  (common  salt  assists) ;  soluble  in  800 
parts  of  alcohol  (in  which  its  salts  are  soluble  with  difficulty  even  warm), 
in  80  parts  of  chloroform  (the  best  solvent),  900  of  ether,  500  of  benzene, 
2,000  of  carbon  bisulphide,  and  in  amyl  alcohol.  It  may  be  extracted 
from  an  acid  solution  by  shaking  with  amyl  alcohol,  chloroform,  ether,  or 
benzene. 

Alkaline  hydrates  dissolve. 

Neutral  lead  acetate  precipitates,  white  crystalline. 
Palladium  chloride,  yellow  hairs. 
Silver  nitrate,  white  crystalline. 

Copper  and  nickel  sulphates,  green  crystalline  precipitates  isomorphous 
with  the  palladium  salt. 

Mercuric  chloride,  white  crystalline. 

Alkaline  permanganate,  hydriodic  acid,  and  sodium  amalgam  appear  to 
be  without  action. 

§  52.  CAPSICUM  annuum  (C.  fastigiatum)  ;  Solanacece  ;  the  fruits  = 
chillies  or  cayenne  pepper  when  ground.  Investigators  :  Buchheim, 
Arch.  Pathol.,  1872  ;  Thresh,  Ph.  J.  Trans.,  1876  ;  Braconnot,  Ann. 
Chim.  Ph/js.  (2),  6,  1,  124  ;  and  Fliickiger. 

'These  may  be  conveniently  taken  to- 
gether, as  their  properties  in  many 
respects  coincide  ;  in  the  following 
statement,  B.  refers  to  Buchheim,  T.  to 
Thresh,  Be.  to  Braconnot,  and  F.  to 
Fliickiger.    Formula,  C9H14N02  (T.,  F.)  ; 


CAPSIC0L  A.  (of  Buchheim) 
CAPSAICIN  (of  Thresh) 
CAPSICIN  (of  Braconnot) 


strong  odour,  burning  taste,  (Be.)  ;  M.P. 
76°  (T.),  58°  (Be);  volatile  at  115°  C, 
decomposed  at  120°  (T.)  ;  crystalline  (T., 
F.)  ;  [reddish-brown  liquid  (6.),  soft 
yellowish-brown,  amorphous  (Be.)]. 
Soluble  in  alcohol  and  ether  (B.,  Be,  T.),  benzene  (T.,  Be),  petroleum 
ether  (B.,  Be),  with  difficulty  (T.)  ;  amyl  alcohol  (T.,  Be)  ;  with  diffi- 
culty in  water,  easily  in  acetic  ether  and  fixed  oils  :  not  readily  in  turpen- 
tine. It  is  dissolved  by  concentrated  acetic  acid,  being  precipitated 
therefrom  by  water. 
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Capsicia  (Be.)  is 
Soluble  in  alkaline  hydrates. 
[Not  in  carbonates.] 
Ammonia  converts  to  soapy  mass. 

Barium  and  calcium  salts  give  pps.  in  concentrated  alcoholic  solutions. 
It  is  not  precipitated  by  basic  acetate  of  lead,  tannic  acid,  gold 

chloride,  or  silver  nitrate  (with  strong  alcoholic  solution,  the  latter 

does  give  a  pp). 
Ferric  chloride,  no  change  cold,  red  pp.  on  warming  (T.). 
Concentrated  sulphuric  acid  gives  with  Capsicol  (B.)  a  colourless 

solution  becoming  successively  red,  purple  and  black  on  warming. 
Nitric  acid,  red  (becoming  yellow  with  alkalies). 
Pungency  is  destroyed  by  oxidizers. 

§  53.  CARAPA  Guianensis  (C.  Tulucunna)  ;  Meliacexe ;  S.  America  ; 
the  bark. 

CARAP/N  B  ('doubtful,'  E.  Carentou)  ;  composition,  C  55-04,  H  6  "54, 
O  38'42  per  cent.  ;  amorphous,  resinous. 

Soluble  in  water  (not  easily),  alcohol,  ether  and  chloroform. 
No  decided  colours  with  concentrated  acids,  etc. 

TULUCUHHIN  B. ;  pale  yellow,  amorphous  ;  acid  reaction  ;  very  bitter. 

Soluble  in  150  parts  of  cold  water,  in  alcohol  and  chloroform  ;  not  in  ether. 

Concentrated  sulphuric  acid  dissolves  brown,  changing  to  blue  ;  or,  if  a 
few  drf  ps  of  water  be  added  immediately  after  the  acid,  a  splendid  blue  is 
at  once  obtained. 

Hydrochloric,  phosphoric,  warm  citric  oxalic,  or  tartaric  acid  each  pro- 
duces the  same  colour. 

Nitric  and  acetic  acids  do  not. 

§  54.  CAROBA  LEAVES  (Jacaranda  procera,  or  Cybistax  anti- 
syphilitica)  ;  Bignoniacece ;  Brazil.  The  substance  Carobin  below  ;  and 
Sparattosperma  leucantha  leaves  (same  botanical  order),  Sparatto- 
spermin.  Investigator  :  Peckolt.  Ph.  J.  Trans,,  1882,  and  Ze.lt.  oest. 
Apothr.,  "6,  361. 

CAROBIN  B. ;  crystallizes  in  needles. 

Soluble  in  hot  water  and  hot  alcohol  ;  not  in  those  fluids  cold,  nor  in 
ether. 

Precipitated  by  tartar  emetic. 

SPARATTOSPERMIN  B.,  C19H.,4Ol0  ;  crystallizes  in  microscopic  needles; 
M.P.  245°  ;  yields  no  sugar  wi'th  acids. 
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Soluble  in  alcohol.  Insoluble  in  water,  amyl  alcohol,  chloroform, 
ether,  or  pretroleum  ether.  It  is  taken  up  by  ether  and  water  to  some 
extent  on  long  boiling. 

§  55.  CASSIA  acutifolia  (C.  lanceolata,  or  Alexandrian  Senna)  ;  C. 
angustifolia  (C.  elongata,  E.  Indian  or  Tinnevelly  Senna) — the  substances 
(a)  and  (b) ;  Albizzia  Saponaria — substance  (a) ;  Leyuminoscc.  [Not  to 
confuse  with  Cassia  bark,  Cinnamomum  Cassia.]  Note  :  Some  of  the 
Cassieas  contain  Beberine,  see  Beberis  group.  Tephrosia  and  Cynanchum 
have  been  used  as  adulterants  of  senna  ;  for  Cynanchum,  see  Asclepias 
group. 

(a)  CATHARTIC  ACID  G.  (exists  in  form  of  magnesium  and  calcium  salts); 
brownish  to  black  ;  amorphous  ;  acid  reaction  ;  with  boiling  dilute  acids 
it  forms  cathartogenic  acid  and  sugar. 

It  is  soluble  in  alcohol  and  alkaline  hydrate  solution,  being  re-precipi- 
tated therefrom  by  acids.    Insoluble  in  ether. 

(b)  SENNAPICRIN  G.,  C34H580]7 ;  amorphous,  bitter. 

Soluble  in  alcohol,  with  difficulty  in  water,  and  not  in  ether.   It  gives  a 
Yellow  coloration  with  alkalies,  and 
Green  with  ferric  chloride. 

§  56.  CATECHU  (Acacia  or  Bombay  Catechu — Cutch)  ;  Legumbiosm- — 
Mimosece  ;  Areca  Guvaca  and  Nauclea  Gambir,  Rubiacece  (the  nuts  = 
Columbo  Catechu);  'Kino'  from  Pterocarpus  erinaceas  ;  Asperula 
odorata  ;  Mahogany  (the  wood),  etc.,  etc.  See  also  Areca  for  Areca 
Catechu. 

CA  TECH  IN  (Catechuic  Acid),  G^H^O^bH^O,  or  C18H808  (?) ;  crystallizes 
in  long  needles  from  the  slowly-cooled  aqueous  solution  ;  M.P.  217° 
(Zwenger)  ;  somewhat  bitter,  with  a  slight  acid  reaction,  though  having 
no  markedly  acid  character. 

Soluble  in  3  parts  of  boiling  water,  but  requiring  1,133  in  the  cold  ;  it 
is  dissolved  by  2  to  3  parts  boiling  alcohol,  and  5  to  6  cold  ;  also  in  ether, 
glacial  acetic  acid,  turpentine,  and  alkaline  solution — in  the  latter  case 
with  brown  coloration. 

Precipitants : 

Lead  acetate,  neutral  or  basic,  white. 
Ferric  chloride,  greenish-brown. 
Gold  chloride,  reddish-brown. 

Silver  nitrate  ammoniacal,  green,  changing  to  violet  and  black. 
Mercuric  chloride  and  mercurous  nitrate,  dirty  white. 
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It  reduces  platinum  chloride,  copper  sulphate,  and  Fehling's  solutions. 

No  precipitates  are  given  by  tartar  emetic,  alkaloids,  or  gelatin  (dis- 
tinction from  tannin). 

Concentrated  sulphuric  acid,  warm,  dissolves  with  purple-red  colour. 

Nitric  acid  decomposes  ;  red  fumes  are  evolved,  and  oxalic  acid  is 
produced. 

§  57.  CEANOTHUS  Americanus  L.  ;  Rhamnacece  ;  N.  America.  The 
dried  leaves  constitute  'New  Jersey  tea';  the  root  bark  contains  4  per 
cent,  of  the  following  alkaloid.  Investigator:  F.  Gerlach,  A  mer.  J. 
Pharm.,  1891. 

CEANOTHINE  A.  Formula  has  not  been  ascertained ;  it  contains 
nitrogen  and  closely  resembles  caffeine  ;  is  crystalline,  neutral,  bitter,  and 
melts  at  190°.    Forms  salts  only  in  acid  solution. 

Soluble  in  chloroform  and  ether. 

Fehling's  solution  is  reduced  after  boiling. 

§58.  CEPHALANTHUS  occidentalis  (Swamp  Dogwood)  ;  Rubiacece  ; 
N.  America.    Investigators  :  Mohrberg  and  Claasen. 

CEPHALANTHIN  G.,  C23H;!406  ;  amorphous  ;  dextro-rotatory  ;  very  bitter 
(1  in  25j000).  On  b  .iling  with  acids,  Cephalanthein,  CJ6H28Oa  (a  crystal- 
line substance),  and  sugar  are  produced. 

Soluble  in  alcohol,  amyl  alcohol,  and  acetic  ether  ;  with  difficulty  in 
ether,  chloroform  and  water  .(frothy  solution). 

Fehling's  solution  reduced  after  boiling. 

CEP  HA  LIN  G.  ;  crystalline,  fluorescent  (1  in  2,000,000).  Yields  sugar  and 
Cephaletin,  a  crystalline  substance  giving  fluorescent  solutions  with 
alkalies. 

Cephalin  is  soluble  in  alcohol,  ether  and  chloroform  ;  very  difficultly 
so  in  water. 

Dissolved  also  by  alkalies  and  ammonia. 

§  59.  CERBERA  ThevetiaL.  (Thevetia  neriifolia,  Juss) ;  A /locynacew  ; 
the  substances  (a)  and  (b)  ;  investigators,  De  Yrij  and  Bias,  N.  Jahresb. 
Ph.,  31,  1.  Thevetia  Ycotli,  Apoci/itaceas,  the  substance  (c)  ;  Herrera, 
Pharm.  J.  Trans.,  1877.  Cerbera  Odollam,  Apocynacece,  the  substances 
(d)  and  (e) ;  G-reshoff,  1891. 

(a)  THEVETIN  G.  (Cerberin  ?  see  below),  C54H84024  (?)  ;  crystallizes  in 
microscopic  plates  ;  laevo-rotatory  ;  M.P.  170° ;  bitter,  poisonous;  decom- 
poses with  formation  of  Theveresin  (see  below)  and  sugar  (?). 


3  PRINCIPLES  OF  PLANTS. 

Soluble  in  cold  water  (122  parts),  in  alcohol  and  glacial  acetic  acid  ;  not 
in  ether. 

Gives  no  precipitates  with  metallic  salts. 

Concentrated  sulphuric  acid,  a  reddish-brown,  changing  to  cherry  and 
then  violet  m  a  few  hours  ;  water  destroys  the  colour. 

(b)  THEVERESIN,  formed  from  above,  is  neutral,  amorphous,  resinous  ; 
M.P.  140°. 

Soluble  in  alcohol,  with  difficulty  in  water,  scarcely  in  ether,  not  in 
chloroform  or  benzene. 

Alkalies  give  yellow  solutions. 

Concentrated  sulphuric  acid,  the  same  colours  as  Thevetin. 

(c)  THEVETOSIN  G.  ;  crystallizes  in  four-sided  prisms  ;  poisonous  ;  yields 
sugar  and  a  resin. 

Insoluble  in  water,  slightly  in  ether. 

(d)  0D0LLIN,  poisonous. 

Soluble  in  water,  alcohol,  amyl  alcohol.    Insoluble  in  chloroform. 
Not  precipitated  by  neutral  lead  acetate. 
Yiolet  colour  «ith  concentrated  sulphuric  acid. 

(e)  CERBERIN  B.  (compare  Thevetin  above) ;  crystalline;  nitrogen  free  ; 
neutral  ;  bitter  and  burning  taste,  poisonous  ;  non-glucosidal,  but  acids 
decompose  ;  M.P.  165°. 

Soluble  in  alcohol,  chloroform,  80  per  cent,  ether,  glacial  acetic  acid  ; 
not  in  water. 

Concentrated  sulphuric  acid,  violet  colour  (as  with  Odollin). 

§  60.  CHiEROPHYLLUM  bulbosum ;  Umbellifercer.  Investigator: 
Polstorff,  Arch.  Pharm.  [2],  18,  176. 

CH/EROPHYLLINE  A.  ;  alkaline,  volatile. 

The  sulphate  is  soluble  in  water,  alcohol  and  ether. 

Precipitated  by 

Tannic  acid.  Picric  acid. 

§  61.  CHAMJELIRIUM  luteum  ;  Melanthacece  (Colchicacem) ;  10  per 
cent,  of  rhizome.  Investigator:  Greene,  Amer.  J.  Ph.,  50,  250.  Chainaa- 
lirin  was  also  found  by  Nevinny  in  a  specimen  of  supposed  East  Tndian 
Ipecacuanha,  but  which  he  believes  to  have  been  derived  from  Helonius 
dioica  (Liliacew). 

CHAM /ELI  RIN  G.  ;  amorphous,  light  yellowish -red  ;  bitter. 

Soluble  in  water  (producing  frothy  solution),  in  alcohol  and  acetic  acid; 
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with  difficulty  in  ether.  Insoluble  in  chloroform,  benzene,  petroleum 
ether,  carbon  bisulphide. 

§  62.  CHARA  fcetida,  palmella,  oscillaria,  nostoc  ;  Characece.  Investi- 
gator :  Phipson,  Pharm.  J.  T.,  162,  479. 

CHARACIN.  Non-crystalline,  fat-like,  volatile  substance  ;  '  marshy 'odour  ; 
floats  on  water. 

Soluble  in  ether  and  alcohol. 

§  63.  CHELIDONIUM  majus  (Celandine),  (a),  (&),  and  Protopine,  see 
Opium;  Sanguinaria  Canadensis  (Puccoon,  or  Blood-root),  (a),  (b),  and 
Protopine  ;  Glaucium  luteum,  (a),  (e),  (/)  ;  Macleya  cordata  (Bocconia 
cordata,  native  of  .iapan),  (a),  and  Protopine  (Made vine)  ;  Eschscholzia 
Californica,  Morphine,  (a)  probably,  and  two  others  (Walz) ;  Stylophoron 
diphyllum,  (b).  Papaveracece. 

(a)  CHELERYTHRINE  A.  (one  of  the  two  Macleya  alkaloids;  one  of  the 
Eschscholzia  alkaloids  ;  Sanguinarine  ?  Schmidt  gives  C21  HI5N04  for 
Sanguinarine,  and  C.,]H]7N04for  Chelervthrine,  and  states  that  the  former 
gives  red  salts  and  the  latter  yellow  ;  otherwise  the  two  alkaloids  closely 
resemble  each  other.  This  is  confirmed  by  G.  K5nig.  Commercial 
Sanguinarine  was  found  by  latter  chemist  to  contain  [in  addition  to 
Chelerythriue,  which  predominated]  Protopine.  Sanguinarine,  and  Homo- 
chelidonine)  ;  C2iH17N04  (E.  Schmidt),  or  C19HI7N04  (Limpricht) ;  crys. 
needles;  alkaline  reaction;  liberates  ammonia  from  its  salts;  bitter  in 
alcoholic  solution ;  fluorescent;  optically  inactive  ;  on  heating,  it  becomes 
resinous  at  65°.  Salts  are  orange-coloured,  and  mostly  soluble  in  water, 
possessing  burning  taste,  and  giving  red  coloration  with  acid  vapours. 

Soluble  in  alcohol,  ether,  chloroform,  amyl  alcohol,  benzene,  petroleum 
ether,  fatty  and  volatile  oils  ;  not  in  water. 
Precipitants : 

Alkaline  hydrates,  gray  case-        Potassium  chromate. 

ous.  Mercuric     chloride,  yellowish- 

Ammonin,  gray  caseous.  white. 
Tannic  acid,  yellowish-red  Iodine  tincture. 

Gold  chloride,  dark  red  (M.P.   I  Magnesia. 
233°). 

Concentrated  sulphuric  acid,  yellowish-red. 

(b)  CHEUDONINE  A.  (Stylophorine,  P.  Selle),  C19Hl7N03  or  C„0Hl9NO3 
(F.  Selle)  ;  crystallizes  in  plates  with  2H„0  ;  M.P.  130°  ;  volatile  in 
steam,  not  poisonous  in  small  doses,  reaction  alkaline,  taste  bitter. 


Soluble  in  amyl  alcohol,  chloroform,  volatile,  and  fatty  oils ;  scarcely 
in  alcohol  or  ether  except  after  long  boiling.    Insoluble  in  water. 
It  is  removed  by  chloroform  from  alkaline  solution. 

(c)  BETA- HOMO -CHELIDONINE,  C21H?1N05=C19H15COCH3)2-N03  (E. 
Schmidt)  ;  monoclinic  crystals  ;  M.P.  159°. 

Precipitated  in  solutions  of  1  in  100  by  : 

Phospho-tungstic  acid.  Cadmium-potassic  iodide. 

Phospho-molybdic  acid.  Bromine  water. 

Colour  tests : 

Concentrated  sulphuric  acid,  violet. 

Frohde's  reagent,  yellow-wviolet'vxgreen. 

(d)  ALPHA-H0M0-CHELID0NINE  A.  (isomeric  with  preceding)  ;  C,9H, 
(OCH3)2N03  ;  crystalline  ;  melting  at  182°. 

Precipitated,  as  preceding  base. 

Tannic  acid  also  gives  pp.  soluble  in  excess. 

Colour  tests : 

Concentrated  sulphuric  acid,  yellow. 

Frohde's  solution,  dirty-brown  green. 

(e)  GLAUCOPICRINE  A.  ;  amorphous  or  crystalline,  giving  crystalline  salts 
(the  hydrochloride,  rhombic  plates  or  prisms)  ;  alkaline,  bitter. 

Soluble  in  water  and  alcohol  ;  with  difficulty  in  ether. 
Precipitants : 

Alkaline  hydrates.  [Not  neutral  lead  acetate.] 

Ammonia.  |      Tannic  acid. 

Colour  test  :  Concentrated  sulphuric  acid,  dark  green  on  warming. 
(/)  GLAUCINE  A.,  C^H^NOj  ;  pearly  crystals  ;  melting  below  100°  C.  ; 
reaction  alkaline,  taste  sharp  and  bitter.    Darkens  on  exposure. 

Soluble  in  alcohol,  ether,  and  petroleum  ether  ;  also  in  hot  water,  but 
scarcely  in  cold.    The  hydrochloride  is  insoluble  in  alcohol  or  ether  ;  the 
sulphate  is  soluble  in  alcohol. 
Precipitants : 

Alkaline  hydrates.  [Not  neutral  lead  acetate.] 

Ammonia.  Tannic  acid. 

Colour  tests  : 

Concentrated  sulphuric  acid,  blue-wviolet-wred  ;  after  addition  of 
water,  ammonia  gives  a  blue  pp.  (Battandier  states  that  no  violet 
colour  is  produced  with  pure  unoxidized  glaucine  unless  warmed. 

Concentrated  sulphuric  acid  with  mercuric  nitrate  gives  rise  to 
intense  green  strias  on  adding  a  crystal  of  glaucine. 
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§  64.  CHENOPODIUM  album  (White  Goose-foo  )  ;  Chenopodiacece. 
The  juice.    Investigator  :  Eeinsch,  N.  Jahrb.  Pharm.,  20,268  and  27,  193. 

CHEN0P0DINE  A.  (Leucine?  Dragendorff  ;  v.  Gorup),  C6H13N04 
(C6Hi3N0.2  ?)  ;  crystallizes  in  microscopic  needles ;  M.P.  180°,  with 
crystalline  sublimate  and  noxious  odour  ;  neutral  reaction  ;  tasteless. 

Solubility:  1  in  11  cold,  and  1  in  3  to  4  boiling  water  :  1  in  202  cold, 
and  1  in  77  boiling  alcohol  of  90  per  cent. 

Precipitated  by  platinum  chloride. 

§'65.  CHIOCOCCA  racemosa  (Cainca  root)  ;  Rubiaceoe. 

(a)  CAINCIN  G.  (Caincaic  acid,  Chiococcin),  C40H64Oi8  (Rochleder)  ; 
crystalline  needles,  acid  reaction,  taste  gradually  bitter.  Action  emetic 
nud  purgative.    Salts  amorphous. 

Soluble  in  hot  alcohol  (crystals  separate  on  cooling),  difficultly  soluble 
in  water  or  ether. 

Reactions : 

Alkaline  hydrates  J  dissolve ;  excess    [Lead  acetate,  neutral,  no  pp., 

Ammonia  f  of  lime   preci-       or  slight.] 

Barium  hydrate    I  pitates  a  basic    Lead  acetate,  basic,  pp. 

Calcium  hydrate    j  salt.  [Ferric  chloride,  no  pp.] 

(6)  CHI0C0CCAIC  acid  is  formed  together  with  sugar  from  the  above  by 
momentary  heating  with  acid  ;  and 

(c)  CAIK'CETIN,  C22H2403,  is  produced  when  the  heating  is  continued. 

§  66.  CHIRETTA  (Ophelia  Chiretta,  or  Agathotes  Chirayta)  ;  Gen- 
tianeoB.    Investigator:  Hohn,  Arch.  Ph.,  139,  213. 

(a)  CHIRETTIN  B.  (Chiratin),  C26H4s015 ;  amorphous,  resinous,  neutral, 
very  bitter. 

Soluble  in  ether,  which  removes  it  from  acid  solutions.  Chloroform 
does  not  extract  it  from  either  acid  or  alkaline  solutions,  or  at  most  but 
traces. 
Reactions : 

[No  pp.  lead  acetate,  neutral  or  ammoniacal.] 
Tanic  acid,  pp. 

[Fehling's  solution,  not  reduced.] 

(b)  CH1RETT0GENIN.    From  the  preceding  by  long  boiling  with  acids. 
Not  precipitated  by  tannic  acid  (compare  above). 

(c)  OPHELIC  ACID  B.,  C33H20O]0  ;  yellow,  syrupy,  acid  reaction,  taste  at 
first  sour,  becoming  bitter  ;  gentian-like  odour. 
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Soluble  in  water  and  alcohol,  also  in  mixture  of  ether  and  alcohol. 
Precipitants,  etc. : 

Fixed  alkalies  )  dissolve 


Ammonia        ]  yellow. 
Lead  acetate,  neutral,  pp. 


Ammoniacal  silver  nitrate,  reduced. 
Fehling's  solution,  reduced. 
Metallic  salts,  pp.  (Hohn). 
§  67.  CHRYSANTHEMUM  tanacetuni,  (a),  (6);  C.  Cinerarisefolium— 
the  flowers,  (c),  (d);  Composite.    Investigators:  Leppig,  Pharm.  Z.  Russ- 
land,  1882;  Marino  Zuco,  and  others. 

(a)  TANACETIN  B.,  C  61"46  per  cent.,  H  77  per  cent.;  amorphous, 
bitter. 

Soluble  in  water  and  alcohol,  not  in  ether. 

(6)  TANACETIC  ACID.  The  individuality  of  this  substance  is  denied  by 
Leppig. 

(c)  CHRYSANTHEMINE  A.,  C14H28N203  (Marino  Zuco)  ;  syrupy,  but  dried 
in  vacuo  appears  in  form  of  silky  needles  ;  M.P.  above  100°;  alkaline 
reaction,  no  rotatory  power,  physiologically  inactive.  Salts  mostly  soluble 
in  water,  some  being  deliquescent. 

Soluble  in  water,  alcohol,  and  methyl  alcohol.    Insoluble  in  ether, 
chloroform,  or  benzene. 
Precipitants : 

[Not  alkalies  in  dilute  solution 
,,    lead  acetate,  neutral. 
,,  ,,  basic. 

,,    tannic  acid. 
„    picric  acid. 
„    platinum  chloride.] 
Gold  chloride,  yellow  crystal- 
line, sol.  hot. 
Colour  tests  (negative)  : 

Concentrated  sulphuric  acid,  no  action   (slight   resinification  on 
heating. 

Fuming  hydrochloric  acid,  no  action. 

(d)  PYRETHROSIN  B.,  C34H44Oi0  ;  crystalline,  bitter. 

Soluble  in  hot  alcohol  and  chloroform  ;  less  easily  in  ether  and  petro- 
leum ether.    Insoluble  in  water. 

Concentrated  hydrochloric  acid,  red  or  violet  coloration. 

§  68.  CICHORIUM  intybus  (Chicory)  ;  Compositm.  The  flowers.  In- 
vestigator :  R.  Nietzki,  Arch.  Pharm.  [3]  8,  327. 

CHIC0RIN  G.  (suggested  name;  R.  Nietzki's  '  Cichorium  glucoside'). 


[Not  phospho-molybdic  acid.] 
Bismuth-potassic  iodide,  orange 
flocculent,   becoming  crystal- 
line. 

Mercuric- potassic    iodide,  yel- 
lowish-white. 
[Not  mercuric  chloride.] 
Platinic-sodic  iodide,  brown. 
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C32H34019+4JH20  ;  crystalline,  bitter;  M.P.  215°-220°.  Converted  by 
acids  into  glucose  and  a  substance,  C20H14O9,  occurring  in  glittering 
needles. 

Soluble  in  alcohol  and  hot  water  (scarcely  cold).    Insoluble  in  ether. 

Reactions  : 

Alkaline  hydrates     1  ,■     ,     .       „         ,  , 

u      i     r  dissolve  to  yellow  solution. 
,,       carbonates  )  J 

Lead  acetate,  gives  pp.  in  absence  of  free  acetic  acid. 
Ferric  chloride,  green  coloration. 
Silver  nitrate,  reduced. 
Fehling's  solution,  reduced. 
Concentrated  nitric  acid,  red  solution. 
§69.  CINCHONA  group.    Euiiacece — Cinchonew.    A  great  number  of 
varieties  of  bark,  derived  from  some  three  dozen  species  of  Cinchona, 
have  from  time  to  time  been  employed  for  the  antifebrile  properties  which 
they  owe  to  the  alkaloids  contained  in  them  ;  of  these,  Quinine  is  the  most 
valuable,  and  though  occasionally  absent  or  only  present  in  traces,  usually 
forms  a  large  proportion  of  the  total  alkaloid  of  the  bark. 

Next  in  importance  are  Cinchonine,  Cinchonidine  and  Quinidine ;  the 
latter,  however,  is  found  in  but  small  quantity  (generally  in  traces,  and 
rarely  to  the  extent  of  1  percent.,  except  in  C.  pitayensis, etc.,  see  below). 
Cinchonine  and  Cinchonidine,  on  the  other  hand,  frequently  exceed  the 
Quinine  in  amount,  or  even  replace  it  entirely. 

Besides  the  four  alkaloids  already  referred  to,  there  is  a  long  list  of 
basic  and  other  compounds  of  less  general  occurrence,  or  present  in 
minute  proportions  ;  sixty-six  substances  are  here  mentioned. 

The  following  table  must  not  be  regarded  as  more  than  a  rough  guide  ; 
records  are  to  a  great  extent  wanting  as  to  the  distribution  of  the  rarer 
bases,  hence  a  complete  enumeration  of  the  alkaloidal  constituents  of 
each  species  of  Cinchona  cannot  be  given,  and  as  regards  the  more  impor- 
tant alkaloids,  much  variation  is  met  with  in  the  quantities  obtainable 
from  a  particular  variety  of  bark. 

(Qn.  =  Quinine ;  Qnd.  =  Quinidine  /  Cn.  =  Cinchonine  ; 
Cnd.  =  Cinchonidine.) 
Cinchona  affinus,  Wedd,  see  C.  micrantha  (Ruiz  and  Pavon). 

„       Anglica,   cross   between   C.   calisaya   and    C.  succirubra  ; 

Qn.  0-81,  Cnd.  149,  Cn.  (>88,  Qnd.  0-29,  amorphous  0  44. 
Total,  3-91  per  cent  * 
,,       Angustifolia,  R.  and  P.,  see  C.  lancifolia. 

*  Analysis  of  Madras  Barks,  by  D.  Hooper. 
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Cinchona  Australis,  see  C.  nitida. 

,,  CALISAYA  (Yellow  bark,  Quinquina  jaune  royal),  very  rich  in 
quinine,  as  much  as  11  per  cent,  having  been  found 
(Moens)  ;  also  Cn.,  Cnd.,  Quinamine,  etc. 

„  cordifolia  (Hard  Columbian  bark),  Qn.,  Cn.  ;  poor  in  alka- 
loids (D.  Hooper,  1888). 

„       excelsa,  see  Hymenodictyon. 

,,       glandulifera,  Qn.  Unimportant. 

,,       Josephiana.  Low  percentage  of  Qn. 

,,  LANCIFOLIA,  Mutis  (Soft  Columbian,  Caqueta,  Carthagene 
ligneux)  ;  composition  very  various  ;  Qn.  sometimes 
absent,  but  frequently  abundant. 

„       LEDGERIANA  (Ledger  bark),  the   richest  probably  of  all  ; 

Qn.  5-48,  Cn.  P33,  Cnd.  0-82,  amorph.  0-88— total,  8"52  * 
Larger  quantities  than  these  have  been  obtained — also 
Quinamine. 

„       micrantha  (Huanoco  gray)  ;  no  Qn.,  Cnd.  P92,  amorph.  0'4— 

total,  2-32.* 
„       morada.    See  Pogonopus,  below. 

„  negra.  Qn.  5-48,  Cn.  0*1,  Cnd.  0-00,  Qnd.  trace,  amorphous 
0-78— total,  6-26.f 

,,  nitida,  R.  and  P.  (C.  scrobiculata,  H.  Baillon  ;  C.  Australis, 
Wedd  ;  Cascarilla  Colorada,  red  Cusco  bark,  C.  Peruviana, 
Calisaya  fibrosa  :  see  Fliickiger)  ;  poor  in  alkaloid.  Quin- 
amine has  been  isolated  amongst  other  bases. 

,,  OFFICINALIS  (Pale  or  Crown  bark  ;  the  chief  varieties  are 
Condaminea,  Bonplandiana,  and  Crispa  ;  also  Chahuar- 
guera  and  Uritusinga  ;  Quinquina  gris  de  Loxa  is  obtained 
from  C.  officinalis  var.  Crispa  :  see  Baillon).  Rich  in 
Qn. ;  Qn.  4'74,  Cnd.  P23,  Cn.  0-10,  Qnd.  0  07,  amor- 
phous 0'42 — total,  6"56.f 

„       pelletierana  ;  aricine,  cusconine,  etc.    See  No.  8  and  onwards. 

„       Peruviana.    See  C.  Nitida. 

,,       pitayensis,  Wedd  (Pitayo  bark)  ;  rich  in  Qn.  and  Qnd. 

,,       pombiana  ;  Qn.  4 "41,  Cnd.  0'34,  Cn.  0*02,  Qnd.  trace,  amorph. 

0-26— total,  5-03. f 
„       pubescens  ;  poor  in  alkaloids  (Fliickiger)  or  even  devoid  of 

them  (Hesse,  1871). 

*  Analysis  of  Madras  Barks,  by  D.  Hooper. 

+  Analysis  of  New  Grenada  Barks,  by  D.  Howard. 
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Cinchona  robusta  ;  a  hybrid. 

,,       rosolenta  ;  Cnd.,  Quinamine,  Bicinchonine,  Homo-cinchoni- 
dirie,  etc. 

rubra  ;  red  bark.    See  also  C.  succirubra. 
,,       scrobiculata.    See  Nitida. 

„  SUCCIRUBRA  (Red  bark).  More  Cnd.  than  Qn.,  usually  about 
3  to  5  per  cent,  of  former  to  1|  per  cent,  of  latter  (Dr. 
Paul)  ;  also  Cn.  and  Quinamine — more  of  the  last  named 
in  this  variety  than  in  others.  Qnd.  only  trace,  or  absent. 
„  tuna.  Qn.  6-78,  Cnd.  0-40,  Cn.  0-38,  Qnd."  0-18,  amorphous 
0-42— total,  8-16  per  cent* 
Pogonopus  febrifuga,  or  Howardia  (Bolivian  Cascarilla,  C.  morada). 

Qnd.  (no  Cnd.),  Moradeine,  etc.  See  (32),  (33). 
Remijia  pedunculata  (Cuprea  bark).  Qn.  (1),  Cupreine  (21),  Homo- 
quinine  22.  Quinamine,  etc.  (18),  (20),  Concusconine,  etc. 
(10),  (11),  Hydrocinchonine. 
,,  purdieana  (Remijia  bark).  No  Quinine  nor  Cinchonidine  ; 
traces  Cn.,  also  Cinchonamine,  Concusconine,  Chairamine 
and  analogues  (14  to  17),  Cinchotine  (4  per  cent.). 


Croton  eluteria  (Cascarilla  bark),  Eujpliorbiacece.   Cascarillin  (28).  For 
Bolivian  cascarilla,  see  Pogonopus. 

„     pseudochina.    Copalchin  (29). 
Cascarilla  hexandra.    Paricine  (25). 

„         riedeliana  (China  Californica).    Calif ornin  (31). 

The  following  is  a  list  of  the  alkaloids  and  other  substances  here 
described,  and  the  order  in  which  they  appear. 


(46) 


(1)  QUININE. 
(2a)  Tsoquinine. 
(26)  Qninicine. 
(2c)  Apoquinine. 
(2d)  Quitenine. 
(2c)  Hydroquinine. 
(3)  CINCH0NINE. 
(4a)  Isocinchonine. 
(46)  Cinchonetine. 
(4c)  Apocinchonine. 

*  Analysis  of  New  Grenada  Barks,  by  D.  Howard. 


Apocinchonicine. 
Diapocinchonine. 
(4/)  Hydrocinchonine. 
(4,0 )  Cincholeuponic  acid. 
(46)  Cinchonibine. 
(4i)  Cinchonifine. 
(4j)  Cinchonigine. 
(Ak)  Cinchoniline. 
(4^)  Alpha-oxy-cinchonine. 
(4m)  Beta-oxy-cinchonine. 
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(in)  Cinchonicine. 
(4o)  Carthagine. 
(4^>)  Cinchotine. 
(4a)  Dicinchonine. 
(5)  QUINIDINE. 
(6a)  Apoquinidine. 
(66)  Hydroquinidine. 
(6c)  Quitenidine. 
(6d)  Isoquinidine. 

(7)  CINCHONIDINE. 
(la)  Isocinchonidine. 
(76)  Apocinchonidine. 
(7c)  Cinchamidine. 
(Id)  Homocinchonidine. 

(8)  Aricine. 

(9)  Cusconine. 
(9a)  Cusconidine. 
(96)  Cuscamidine. 

(10)  Concusconine. 

(11)  Concusconidine. 

(12)  Cuscamiue. 

(13)  Chairamine. 

(14)  Conchairamine. 


(15)  Chairamidine. 

(16)  Conchairamidine. 

(17)  Quinamine. 
(18a)  Apoquinamine. 
(186)  Quinamicine. 
(18c)  Quinamidine. 

(19)  Conquinamine. 

(20)  Cupreine. 

(21)  Homoquinine. 

(22)  Cinchonamine. 

(23)  Quinoidine. 

(24)  Quinetum. 

(25)  Paricine. 

(26)  Quinovin. 
(26a)  Beta-quinovin. 

(27)  Quinovic  acid. 

(28)  Cascarillin. 

(29)  Copalchin. 

(30)  Lignoin. 

(31)  Californin. 

(32)  Moradeine 

(33)  Moradin. 

(34)  Javanine. 


(1)  QUININE  A.,  C.:nH„4N202+l  or  3H20  ;  usually  amorphous,  but  crys- 
talline needles,  containing  3H20,  are  gradually  formed  from  the  precipi- 
tate by  ammonia,  and  crystals  are  also  obtainable  from  solutions  in 
petroleum  ether  and  benzene,  but  not  from  ether.  M.P.  171°-172°  when 
anhydrous,  120°  hydrate,  or  57°  the  trihydrate  (O.  Hesse)  ;  laevo-rotatory, 
[a]R=  -141'3  in  alcohol  (De  Vrij)  ;  very  bitter  ;  fluorescent  in  acid  solu- 
tion ;  alkaline  reaction. 

Solubility  :  1  in  1,667  cold  water  and  1  in  902  boiling  (Sestini),  or  1  in 
364  cold  and  1  in  267  boiling  (Duplos)  ;  1  in  2  alcohol  of  sp.  gr.  0"82,  and 
even  easier  soluble  at  boiling  heat ;  1  in  23  cold  ether  (Vandenburg),  or 
1  in  60  (Merck),  but  much  more  readily  when  freshly  precipitated  ;  very 
soluble  in  chloroform,  about  1  in  T8  (Pettenkofer)  ;  also  dissolved  by 
benzene,  amyl  alcohol,  petroleum  ether,  carbon  bisulphide,  and  oils.  It 
is  removed  from  alkaline  solutions  by  petroleum  ether,  benzene,  ether, 
chloroform,  and  amyl  alcohol. 

The  salts  are  generally  less  soluble  than  those  of  Cinchonine. 


DICTIONARY  OF  THE  ACTIVE  PRINCIPLES  OF  PLANTS. 


31 


Precipitants : 

Alkaline  hydrates. 

„  carbonates. 
Ammonia  (somewhat  soluble,  and  also  in  amm.  chloride). 

„        carbonate  after  some  hours. 
Alkaline  bicarbonate  if  not  dilute  (no  pp.  at  1  in  200). 
Mem.  :  Tartaric  acid  prevents  the  precipitation  by  bicarbonates,  for 
a  time. 

[No  pp.  sodium  acetate,  compare  Opium.] 
[Not  lead  acetate,  neutral  or  basic] 

Tannic  acid,  yellowish-white  ;  soluble  in  warm  hydrochloric  acid. 
Picric  acid,  amorphous. 
[Not  ferric  chloride.] 

Platinum  chloride,  light  yellow,  nearly  white;  insol.  in  hydrochloric  acid. 

Gold  chloride,  yellow  amorphous. 

Potassium  ferrocyanide  ;  sol.  warm,  and  in  excess. 

,,        sulphocyanide,  white  changing  to  needles, 
(      ,,        cyanide,  red  coloration.) 
Silver-potassic  cyanide,  white  amorphous. 

Potassium  bichromate,  yellow  amorphous  (cloud  at  1  in  3,000). 
Chromic  acid  (5  per  cent.),  a  pp.  with  neutral  salts  of  Q. 
Phospho-molybdic  acid,  white  amorphous  (caustic  potash  dissolves 

the  pp.  to  light  yellow  solution,  see  Morphine). 
Phospho-tungstic  acid,  1  in  100,000. 
Phospho-antimonic  acid,  pp.  (cloud  at  1  in  5,000). 
Iodo  potassic  iodide,  reddish-brown. 
Potassic  iodide. 

Bismuth-potassic  iodide,  orange-red  (cloud  at  1  in  50,000). 
Zinc-potassic  iodide. 

Mercuric-potassic  iodide,  amorphous  :  limit  1  in  125,000. 

Mercuric  chloride,  white  amorphous  ;  sol.  in  amm.  chloride. 

Chlorine  water  in  not  too  great  excess,  then  ammonia  ;  green  flocks 
soluble  in  excess  to  an  emerald  solution,  (thalleioqnin  reaction)  ;  by 
careful  neutralization  :  blue~vviolet~vred  ;  becoming  again  green 
with  excess  of  ammonia.  (Potash  to  the  chlorine  solution,  yellow  ; 
lime-water,  red).    Test  applicable  1  in  20,000. 

Bromine  water,  as  with  chlorine. 

Other  Colour  reactions,  negative. 

Concentrated  sulphuric  acid  )     ,  , 

.        -i-i  >  colourless. 

„  „         „   with  sugar  J 


Concentrated  sulphuric  acid  with  potas.  bichromate,  merely  light 
yellow. 

Per-iodic  acid,  iodine  liberated. 

Frohde's  reagent,  greenish. 

Nitric  acid  alone  1     ,  , 

.,,      ,  ,     •    >  colourless. 
,,       ,,    with  sulphuric  ) 

(2a)  ISOQUININE.  From  Quinine  by  solution  in  strong  sulphuric  acid. 
Not  precipitated  by  sodium  tartrate. 

(2b)  QUINICINE,  isomer  of  Quinine  ;  formed  by  heating  acid  sulphate  of 
quinine  to  135°,  and  occurring  in  '  Quinoidine,'  see  (24).  Yellowish 
amorphous,  bitter,  alkaline,  dextro-rotatory  ;  M.P.  about  60°,  non- 
fluorescent. 

Soluble  in  alcohol,  chloroform,  ether  ;  but  with  difficulty  in  water. 
Reactions : 

Absorbs  carbonic  acid. 

Alkaline  hydrates  /  oily  pp.  incomplete  ;  only  cloud  in  presence  of 
Ammonia  )     ammonium  chloride. 

[No  pp.  tartrate.] 

Potassium  sulpho-cyanide,  oily  pp. 

Chlorine  water  then  ammonia,  as  with  quinine,  but  less  intense. 

(2c)  AP0QUININE  A  ,  Cli,H22N202+2H20  ;  from  Quinine  by  heating  with 
hydrochloric  acid  in  sealed  tube  to  140°,  whereby  CH3  is  eliminated 
(escaping  as  methyl  chloride).  Crystalline,  lsevo-rotatory,  alkaline,  bitter, 
non-fluorescent ;  M.P.  160°. 

Soluble  in  alcohol  ether,  chloroform,  and  hot  water  ;  difficultly  in  the 
latter  when  cold. 

Precipitated  by  alkaline  hydrates  and  ammonia,  but  soluble  in  excess. 
Chlorine  water  then  ammonia  (thalleioquin  reaction),  green  colora- 
tion, but  only  faintly. 

(2a1)  Q£//7T/V//V£=Dihydroxiquinine.  From  Quinine  by  oxidation  with 
potassium  permanganate. 

(2e)  HYDR0.QUININE  A.,  C20H26N2O2,  and  with  2H20.  Accompanies 
Quinine  (in  the  Cinchona  barks,  and  up  to  4  per  cent,  in  commercial 
quinine  sulphate  ;  separable  from  Quinine  by  fractional  precipitation  of 
the  acid  sulphates).  Crystalline,  lrevo-rotatory  (  -  142"2°),  alkaline,  bitter  ; 
M.P.  168°,  fluorescent  in  sulphuric  acid  solution. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  carbon  bisulphide, 
aqueous  acetone  and  ammonia  ;  slightly  in  water. 
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Precipitated  by  sodium  hydrate,  amorphous  becoming  crystalline. 
Chlorine  water,  etc.  (thalleioqnin  reaction),  as  quinine. 
Potassium  permanganate,  only  slowly  decolorized. 

(3)  CINCHONINE  A.,  C19H22N20  (Laurent,  etc.).  Crystallizes  in  needles 
or  prisms  (no  crystalline  hydrate).  Dextro-rotatory  ;  [a]R  =  237"5  in 
alcoholic  solution.  Melting  point  has  been  variously  given  as  140°,  165°, 
250°  by  different  observers  ;  purple  fumes  are  obtained  on  heating  ; 
reaction  alkaline,  taste  bitter,  non-fluorescent. 

Solubility  :  1  in  3,800  cold,  1  in  2,500  boiling  water  ;  1  in  140  alcohol ; 
1  in  40  chloroform  ;  1  in  371  hot  ether  ;  soluble  also  in  hot  benzene,  in 
amjl  alcohol,  and  in  olive  oil  (1  in  100)  ;  but  scarcely  in  cold  ether,  cold 
benzeue,  or  petroleum  ether,  aDd  with  difficulty  in  essential  oils. 

It  is  removed  from  both  alkaline  and  acid  solutions  by  chloroform  ; 
in  traces  only  by  ether  or  benzene  from  alkaline  solution  ;  not  at  all  by 
petroleum  ether. 

Precipitants  : 

Alkaline  hydrates  }  soluble  in  excess  (Dragendorff )  ;  very  slightly 
f  (Hiisemann). 

Ammonia  (the  amm.  pp.  is  amorphous,  but  becomes  crystal- 

J  line. 
Alkaline  carbonates. 

,,  bicarbonates. 
Tartaric  acid  prevents  the  precipitation  by  bicarbonate  until  boiled. 
[Not  by  lead  acetate,  neutral  or  basic.  | 

Potassium  f errocyanide,  neutral  solution,  yellowish-white,  insol.  on 

warming  or  in  excess  (Dupuy)  ;  no  pp.  1  in  500. 
Potassium  sulphocyanide,  white  flocculent  becoming  crystalline  ;  sol. 

alcohol  ;  no  pp.  1  in  500. 
Silver-potassic  cyanide. 

Potassium  bichromate,  pp.  (gradual  at  1  in  3,000,  Dragendorff). 
Chromic  acid  (5  per  cent,  solution  to  the  neutral  salt),  pp. 
Phospho-molybdic  acid,  pp  :  cloud  at  1  in  200,000,  slight  opalescence 
at  1  in  500,000. 

Phospho-antimonic  acid,  pp.  ;  bluish  white  at  1  in  1,000;  cloud  at 
1  in  5,000. 

Iodo-potassic  iodide,  kermes  pp.  up  to  1  in  500,000. 
Bismuth-potassic  iodide,  orange-red — limit  as  phospho-molybdic  acid. 
Tannic  acid,  yellowish-white  ;  sol.  in  hydrochloric  acid  on  warming  ; 
cloud  at  1  in  40,000. 


Picric  acid,  yellow  becoming  crystalline  (sol.  in  excess,  Dragendorff ) ; 

reaction  distinct  at  1  in  100,000  ;  feeble  cloud  at  1  in  200,000. 
Platinic  chloride,  lemon  pp. ;  insol.  hydrochloric  acid,  1  in  500. 
Gold  chloride,  lemon  pp.  ;  distinct  cloud  1  in  100,000,  feeble  at  1  in 

200,000. 

Cadmium  potassic  iodide,  hair-like  crystals  up  to  1  in  50,000  ;  cloud 

at  1  in  100,000. 
[Zinc  potassic  iodide,  no  pp.,  or  very  slight.] 

Mercuric-potassic  iodide,  pp.  ;  cloud  even  at  1  in  600,000  (?  limit 

1  in  75,000,  Dragendorff). 
Mercuric  chloride,  white  amorphous  ;  feeble  at  1  in  10,000.  Red 

compound  formed  on  heating  concentrated  solutions. 
Chlorine  water,  no  coloration  ;  on  addition  of  ammonia,  white  pp. 
Sundry  tests  : 

Potassium  persulphide,  gradual  white  pp.  on  heating. 
Cadmium  chloride,  white  crystalline  pp. 
Heated  with  tartaric  acid,  vapours  yellow~vviolet. 
Many  oxidizing  agents  give  red  coloration. 
Colour  tests  (negative)  : 
Concentrated  sulphuric  acid 

„  ,,  ,,  with  sugar 

,,  „  ,,  yvith  nitric  acid 

„  nitric  acid 

Acids  in  general 
Fronde's  reagent. 
Per-iodic  acid,  iodine  liberated. 
_  (4a)  IS0CINCH0NINE  A.  (see  (Aj),  Cinchonigine),  C19H22N20.  Formed 
like  the  corresponding  Isoquinine.    Alkaline,  lasvo-rotatory  ;  M.P.  125°, 
volatile  in  steam. 

Soluble  easily  in  alcohol,  ether,  acetone,  benzene,  and  chloroform. 
Insoluble  in  water  or  alkalies. 

(4b)  CINCH0NETINE  A.  From  Cinchonine  by  oxidation  with  potassium 
permanganate,  or  lead  peroxide  and  dilute  sulphuric  acid.  A  dark  violet 
substance. 

(4c)  AP0CINCH0NINE  A.,  C19H22N20.  Prepared  like  the  corresponding 
Apoquinine,  but  no  methyl  group  is  eliminated  as  in  the  formation  of 
the  latter.  Crystallizes  in  anhydrous  prisms  ;  M.P.  209°  ;  dextro-rotatory 
(  +  lfi0°  in  alcohol)  ;  alkaline,  bitter,  non-fluorescent. 

Soluble  in  alcohol,  difficultly  in  ether  or  chloroform,  and  not  in  water. 


.colourless. 
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Precipitated  by  alkaline  hydrates  and  ammonia,  flocculent  pp.  becoming 
crystalline. 

(4d)  APOCINCHONICINE  A.    Produced  from  preceding  alkaloid  by  heat- 
ing in  sulphuric  acid  to  130°-140°.    Optically  inactive  ;  unstable. 
Soluble  in  alcohol,  e'her,  chloroform,  and  dilute  acids.  • 
Precipitated  by  sodium  hydrate  ;  resinous. 

(4e)  DIAPOCINCHONINE  A.,  Ci8H44N402.  Formed  during  preparation  of 
Apocinchonine.  Pale  yellow,  amorphous,  dextro-rotatory  (about  -f-  20° 
in  97  per  cent,  alcohol). 

Soluble  in  alcohol,  ether,  and  chloroform. 

Precipitated  by  alkaline  hydrates  (pp.  resinous)  and  ammonia. 

(4/)  HYDROCINCHONINE  A.,  C19H24N20.  Occurs  naturally,  also  pro- 
ducible from  Cinchonine  by  reduction.  Usually  amorphous  (as  are  the 
salts).    Alkaline  reaction  ;  M.P.  256°. 

Soluble  in  alcohol  and  ether. 

(4,7)  CINCHOLEUPONIC  ACID,  C8H1:jN04+H,0.  Formed  with  other  sub- 
stances from  Cinchonine  by  action  ot  chromic  tind  dilute  sulphuric  acids. 
[E.  Jungfleisch  (Compt.  Ixend.,  105  and  105),  to  whom  are  also  due  the 
next  six  substances,  4/t  to  4m,  which  were  prepared  by  heating  cinchonine 
with  sulphuric  acid  for  five  days.] 

(4A)  CINCHONIBINE,  A.,  C19H22Tn"oO.  From  cinchonine  ;  see  4g.  Prismatic 
needles;  alkaline  reaction;  dextro-rotatory  (175-8°  in  alcohol);  M.P. 
259°  ;  yielding  sublimate. 

Soluble  in  hot  alcohol,  not  in  ether  or  water. 

Precipitated  by  alkalies. 

(40  CINCHONIFINE  A.,  C19H22N20.   From  Cinchonine  ;  see  4g.  Crystal- 
lizes in  needles  from  alcohol ;  dextro-rotatory  (195°  in  alcoholic  solution). 
Soluble  in  alcohol,  but  not  in  ether. 

(4/)  CINCHONIGINE  A.,  C19H22N20  (regarded  by  O.  Hesse  as  identical 
with  Isocinchonine,  4a,  or  amorphous  Cinchonine).  From  Cinchonine  ; 
see  4//.  Crystallizes  in  prisms;  M.P.  128°;  distils  under  reduced  pres- 
sure ;  lasvo-rotatory  (  —  60-l°  ;  1  per  cent,  solution  in  alcohol)  ;  alkaline 
reaction,  non-fluorescent. 

Soluble  in  ethyl,  methyl,  and  amyl  alcohols  very  readily ;  also  in  ether, 
benzene,  chloroform,  and  acetone  ;  slightly  in  water. 

Precipitated  by  alkalies. 

(4A)  CINCH0NILINE  A.,  C^H^O.  From  Cinchonine  ;  see  4g.  Readily 


crystallizes  in  rhomboidal  prisms  ;  M.P.  130-4°  ;  distils  in  vacuo  ;  dextro- 
rotatory (+53"2° ;  1  per  cent,  solution  in  alcohol)  :  strongly  alkaline. 

Soluble  easily  in  alcohol,  ether,  chloroform,  benzene  ;  also  soluble  in 
methyl  alcohol  and  acetone  ;  slightly  in  water. 

Precipitated  by  alkalies. 

Reduces  alkaline  permanganate. 

(4/)  ALPHA-0XY-C1NCH0NINE  A,  C19H„aN,0.,   From  Cinchonine  ;  ?ee  4g. 
Crys.  prisms  and  needles  ;  dextro-rotatory  (+182-56°); 
Soluble  in  dilute  alcohol,  not  in  ether. 
Precipitated  by  alkalies. 

(4m)  BET A-0XY -CINCHONINE  A.,  C19H22N202.  Formed  with  above. 
Crys.  needles;  dextro-rotatory  (4-  187'14°). 

Soluble  in  dilute  alcohol,  not  in  ether  or  acetone. 

(4n)  CINCH0NICINE  A.,  C19H2;NoO.  See  Quinoidine  (24).  Light 
yellow,  amorphous,  gummy  (so-called  crystallized  Cinchonicine  =  Cincho- 
nine, O.  Hesse)  ;  M.P.  about  50°  ;  alkaline,  bitter. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  and  acetone. 
Reactions  :  very  much  like  those  of  Quinicine. 
Sodium  hydrate  :  cloud  and  gradual  pp. 
Ammonia  :  partial  precipitation. 

(Does  not  give  thalleioquin  reaction  with  chlorine  water,  etc.) 

(4o)  CARTHAGINE.  Probably  a  mixture  of  Cinchonine  and  Cinchonidine 
(Hesse,  Aiinalen,  166,  251)  ;  see  also  5. 

(4p)  CINCH0TINE  A.  (not  Hlasiwetz's  Cinchotine,  which  is  Quinidine), 
C19H24N„0.  Accompanies  Cinchonine ;  found  also  in  Remijia  bark. 
Crys.  prisms  and  leaflets  ;  M.P.  268°-277°  (Skraup)  ;  dextro-rotatory. 

Soluble  in  alcohol,  in  534  parts  of  ether  and  1,360  of  water. 

(4q)  DICINCH0NINE  A.,  C40H4(iN4O:i.  Accompanies  Cinchonine  and 
Quinine  in  most  Cinchona  barks  (Hesse).  Amorphous,  alkaline,  dextro- 
rotatory, fluorescent. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  acetone.  Insoluble  in 
water  or  petroleum  ether  ;  pp.  tartrate. 

Gives  the  thalleioquin  reaction. 

(5)  QUINIDINE  A.  (Hesse's  Conquinine  :  van  Heiningen's  lieta-quinine  ; 
Hlasiwetz's  Cinchotine  ;  Gruner's  Carthagine  ;  Mnratory's  Pitayine  ; 
Lowig's  Quinotine),  Co()H24N20o+2^H20  (from  alcohol)  ;  crys.  four- 
sided  prisms  or  needles  ;  also  hydrates  with  lh  and  2  H20.  Feebly 
alkaline,  bitter,   dextro-rotatory  (236-7° -3-01  C,"  Hesse)  ;  "M.P.  120° 
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(hydrate),  or  168°  (anhydrous).  The  acid  salts  show  a  blue  fluorescence, 
but  the  sulphate  in  chloroform  a  green. 

Solubility  in  water  1  in  2,000  cold,  1  in  750  boiling  ;  1  in  26  cold 
alcohol  of  80  per  cent.  ;  1  in  3"7  boiling  absolute  alcohol  ;  in  ether,  1  in 
30  at  10°,  1  in  22  at  20°  (the  hydrochloride  1  in  325)  ;  also  soluble  in 
amyl  alcohol  and  benzene  ;  very  difficultly  in  chloroform,  carbon  bisulphide, 
and  petroleum  ether.  It  is  removed  from  alkaline  solutions  by  benzene, 
chloroform  (with  difficulty),  and  amyl  alcohol. 
Precipitants  : 

No  pp.  sodium  bicarbonate  cold,  but  pp.  on  heating. 

Tanuic  acid,  pp.  sol.  warm  hydrochloric  acid. 

Picric  acid,  amorphous  pp.  becoming  crystalline. 

Platinum  chloride,  pale  yellow  ;  insol.  hydrochloric  acid. 

Gold  chloride,  lemon  pp.,  amorphous. 

Silver  nitrate. 

Potassium  ferrocyanide,  yellowish  white  crys.  ;  sparingly  soluble. 
Silver-potassic  cyanide. 

Potassium  bichromate,  yellow  amorphous  ;  cloud  at  1  in  3,000. 
Chromic  acid  (o  per  cent.,  to  neutral  salt). 
Iodo-potassic  iodide,  kermes  colour. 

Potassium  iodide,  white  amorphous  ;  distinctive  from  all  Cinchona 
alkaloids. 

The  hydriodide  is  difficultly  soluble  in  water  or  alcohol. 
Cadmium  potassic  iodide,  pp.  complete. 
Zinc-potassic  iodide. 

Mercuric-potassic  iodide,  limit  1  in  50,000. 
Mercuric  chloride,  white  amorphous. 
Chlorine  water,  then  ammonia,  as  Quinine. 
Colour  tests  (negative,  identical  with  those  of  Quinine)  : 
Concentrated  sulphuric  acid  \ 

„  ,         „    with  sugar 

,,  ,,         „      ,,    nitric  acid ;-  colourless. 

,,  nitric  acid 

,.  hydrochloric  acid 

Frobdb's  solution,  greenish. 

(6«)  AP0QUINIDINE  A.  (Apoconquinine),  CIBH.™N202 ;  formed  from 
Quinidine  like  the  corresponding  Apoquinine  from  Quinine,  a  methyl 
group  being  eliminated  ;  amorphous,  alkaline,  non-fluorescent ;  M.P. 
(anhydrous  alkaloid)  137°. 


Soluble  in  alcohol  and  ether. 

Precipitated  by  alkaline  hydrates  and  ammonia,  the  pp.  being  difficultly 
soluble  in  excess. 

Gives  the  thalleioquin  reaction,  but  not  so  strikingly  as  does  Quinine. 

(6&)  HYDROQUINIDINE  A.  (Hydroconquinine) ;  C,0H,6N,O.,  +  2£H20  ; 
found  in  commercial  QuiDidine;  crystallizes  in  prismatic  needles  or  plates  ; 
M.P.  160°- 167°;  dextro-rotatory;  fluorescent  (in  sulphuric  acid). 

Soluble  readily  in  alcohol  and  chloroform,  with  difficulty  in  ether. 

Gives  the  thalleioquin  reaction. 

(6c)  QUITENIDINE  A.,  C^H^O,, ;  from  Quinidine  by  oxidation  with 
potassium  permanganate. 

(6rf)  IS0QUINIDINE  (Isoconquinine)  ;  formed  like  Isoquinine;  crystalline 
needles. 

Soluble  in  ether. 

(7)  CINCH0NIDINE  A.  (Cinchovatine  ;  Wiuckler  and  Hesse's  Quinidine  ; 
the  Homocinchonidine  of  Hesse,  described  at  (7^/),  is  impure  Cinchoni- 
dine  (Skraup),  or  Beta-cinchonine) ;  Ci9H22N20  (Pasteur)  ;  large  glitter- 
ing prisms  from  alcohol  ;  no  crystalline  hydrate  ;  M.P.  175°-206°  (observers 
differ)  ;  alkaline,  bitter  ;  not  fluorescent. 

Soluble  in  1,680  parts  of  water  at  10°,  19  alcohol  of  80  per  cent.,  76 
parts  ether  (Leers'  results  differ  from  these)  ;  it  is  also  soluble  in  chloro- 
form, by  which  it  is  removed  from  alkaline  solutions. 

Precipitants  ('No  characteristic  test,'  Hi'isemann)  : 

Alkaline  hydrates  I  i       i  : 

,  .    J  \  scarcely  sol.  in  excess. 

Ammonia  ) 

Alkaline  carbonates. 

„  bicarbonates. 

Rochelle  salt. 

[Not  neutral  sodium  acetate  (see  Opium).] 
[Not  ferric  chloride.] 

Platinum  chloride,  pale  orange,  scarcely  soluble. 
Gold  chloride,  yellow  ;  M.P.  about  100°. 

Potassium  ferrocyanide,  reddish-yellow  crystals,  sparingly  soluble. 
Silver  potassic  cyanide.  ■ 

Chromic  acid,  5  per  cent,  solution  to  neutral  salt. 
[Not  zinc  potassic-iodide,  or  very  slightly.] 
Mercuric  chloride,  crystalline,  difficultly  soluble. 
No  thalleioquin  reaction. 
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Colour  tests  (negative)  : 
Concentrated  sulphuric  acid 

„  ,,  ,,    with  sugar 

„  „  ,,       „    nitric  acid  ^colourless. 

.,         nitric  acid 

hydrochloric  acid 

(7a)  ISOCINCHONIDINE  A.  ;  prepared  like  Isoquinine  ;  crystalline  plates  ; 
M.P.  '235°. 

Readily  soluble  in  ether  and  chloroform. 

(7b)  APOCINCHONIDINE  A. ;  formed  like  Apoquinine,  but  no  methyl  group 
eliminated;  crystalline,  very  bitter  ;  non-fluorescent. 

Precipitated  by  alkaline  hydrates,  and  by  ammonia,  which  gives  an 
amorphous  pp.,  becoming  crystalline. 

No  pp.  Rochelle  salt. 

(7c)  CINCHAMIDINE  A.  (Hydrocinchonidine,  Forst) ;  accompanies  Cin- 
chonidine,  from  which  it  maybe  separated  by  fractional  precipitation ; 
C20H26N2O  or  C^H^NjO  ;  crystalline  plates  or  needles  ;  M.P.  230° ;  loavo- 
rotitory  ;  not  fluorescent. 

Soluble  in  alcohol  and  chloroform  ;  with  difficulty  in  ether. 

(7/1)  H0M0CIHCH0NIDINE  A.  [regarded  by  Skraup  as  merely  impure 
Cinchonidine,  see  (7)]  ;  Ci9Ho2N.20  (Besse);  accompanies  Cinchonidine  ; 
crystalline  prisms  or  plates. 

Soluble  in  alcohol  and  chloroform,  scarcely  in  water. 

(8)  ARICINE  A.  (Manzini's  Chinovatiue  or  Quinovatine  ;  Hesse's  Cin- 
chonidine '?) ;  exists  to  extent  of  3  to  3£  per  cent,  in  China  de  Cusco  vera 
(false  Calisaya  bark),  in  which  Moissan  found  no  Quinine  or  Cinchoniue  ; 
C._>:)H.,tiN,04-|-2H,0  (Gerhardt,  Hesse,  Moissan) ;  isomeric  with  Brucine; 
crystallizes  in  long  transparent  needles;  M.P.  188°;  la3vo-rotatory 
(-f)K-18°  in  alcohol,  —  92'30°  in  ether) ;  alkaline,  not  bitter;  salts  mostly 
crystalline  (but  the  sulphate  gelatinous  from  water,  though  crys.  from 
alcohol)  ;  acetate  difficultly  soluble  in  water. 

Soluble  in  100  parts  cold  or  11  parts  boiling  alcohol,  33  parts  ether ; 
scarcely  in  water. 
Precipitants : 

Alkaline  hydrates. 

carbonate^,  i 
Ammonia,  somewhat  soluble  in  excess. 
[Not  tartrates  of  soda  or  potash.] 


Tannic  acid. 
Picric  acid. 

Gold  chloride,  yellow  amorphous. 

Phospho-tungstic  acid)  ,  -,  ,  ,  •  -naan 
T  j  1  .  •  •  j  pp.,  cloud  at  1  in  .)0, 000. 
Iodo-potassic  acid       |  n  >  > 

Potassic  iodide. 

Mercuric- potassic  iodide,  pp.,  cloud  at  1  in  50,000. 
Colour  tests  (Wittstein  believes  the  colours  are  due  to  impurity)  : 
Concentrated  sulphuric  acid,  dark  green. 

„  nitric  acid,  intense  green. 

Friihde's  reagent,  blue,  changing  to  green. 
(9)  CUSC0NINE  A.  (regarded  by  Wittstein  as  identical  with  preceding), 
C3H26N204  +  2EJ..0  ;  crystalline  plates  or  prisms,  with  metallic  lustre; 
M.P.  1 10°  (after  loss  of  water)  ;  lasvo-rotatory  (  -  54-3  in  alcohol) ;  feebly 
alkaline;  not  bitter  ;  not  fluorescent;  salts  mostly  amorphous  ;  sulphate 
gelatinous. 

Soluble  in  alcohol,  acetone,  and  ether,  very  readily  in  chloroform,  but 
scarcely  in  water. 

Precipitated  by  alkaline  hydrates  and  ammonia  ;  scarcely  soluble  in 
excess. 

Other  precipitants  as  under  Aricine. 
Colour  tests : 

Concentrated  sulphuric  acid,  yellowish-green. 

Concentrated  nitric  acid  colours  the  alkaloid  dark  green,  the  solution 

becoming  yellowish-green. 
Friihde's  solution,  dark-blue  ~  olive  green  warm     blue  on  cooling. 

(9a)  CUSC0NIDINE  A.  [possibly  amorphous  form  of  Cusconine  (Hesse)  ; 

coinpara  also  (8)  and  (9)]  ;  amorphous;  dark  brown. 

Reactions : 

Alkaline  hydrates  )  ,■  ,       ,,      a       ,  , 
.  .    J  }  dirty  yellow  Hocculent  pp. 

Ammonia  )       J  J  L 1 

Gold  chloride        \  yellow  amorphous  pp.,  soluble  with  difficulty  in 

Platinum  chloride  \     in  water. 

To  the  solution  in  concentrated  acetic  acid  : 

Sulphuric  acid  gives  no  pp.  (distinction  from  Paricine). 

Nitric  acid,  cloud,  changing  to  pp.  of  Cusconidine  nitrate. 

Hydrochloric  acid,  cloud,  disappearing  on  addition  of  water. 

(9Z>)  CUSCAMIDINE  A. ;  closely  resembles  the  above,  the  only  difference 
(observed  by  O.  Hesse,  Ann.  Chetn.  Pharm.,  200)  being  that  Cuscamidine 
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gives  a  precipitate  with  nitric  acid  from  a  dilute  solution  of  acetic  acid, 
whereas  Cusconidine  is  only  precipitated  by  nitric  acid  from  a  concentrated 
acetic  solution. 

(10)  CONCUSCONINE  A.,  C23H2f.N204  +  H20  ;  monoclinic  prisms  ; 
M.P.  144°,  solidifying  on  further  heating,  melting  again  at206°-8° ;  dextro- 
rotatory ;  neutral  reaction  ;  tasteless  (salts  are  bitter). 

Soluble  readily  in  ether,  chloroform,  or  benzene  ;  very  difficultly  in 
alcohol  even  boiling  ;  scarcely  in  petroleum  ether,  and  not  in  water. 
Precipitants : 

Alkaline  hydrates,  resinous. 

[Not  ammonia,  nor  lead  acetate,  neutral.] 

Platinum  chloride,  yellow  flocculent. 

Gold  chloride,  dirty  yellow,  with  reduction  of  gold. 

Colour  tests : 

Concentrated  sulphuric  acid,  bluish-green,  olive-green  on  warming. 
,,  „  „    with  potassium  bichromate,  dark  reddish- 

brown,  changing  to  intense  green. 

Nitric  acid,  dark  green  (without  solution)  ;  added  to  the  alcoholic 
solution,  nitric  acid  gives  a  magnificent  green  coloration. 

(11)  CONCUSCGNIDINE  A.,  C23H26N262  ;  yellow  amorphous  ;  M.P.  124°; 
slightly  dextro-rotatory. 

(12)  CUSCAMINE  A.,  crystalline  (from  alcohol);  M.P.  218°;  non- 
fluorescent  ;  taste  astringent  and  somewhat  bitter. 

Soluble  in  ether  and  chloroform  (very  readily),  and  in  alcohol. 
Precipitated  by  alkaline  hydrates  and  ammonia. 
[No  colour  with  Ferric  chloride.] 

(13)  CHAIRAMINE  A.,  a2H.:0N.,O4  +  HoO.  Crys.  needles  or  prisms; 
anhydrous  at  140°,  then  melts  at  233°  ;  neutral  reaction,  dextro-rotatory 
(about  +  100°). 

Soluble  readily  in  ether  and  chloroform,  in  540  parts  of  '97  percent, 
alcohol  at  11°  C,  with  difficulty  in  water,  and  insoluble  in  dilute  hydro- 
chloric acid. 

Precipitants : 

Alkaline  hydrates.  7  •      ,  • 
Ammonia.  {  insoluble  in  excess. 

Platinum  chloride — yellow  needles,  insoluble  in  alcohol  ;  formula 
(Ch-HCl)o  PtCl4. 


Colour  tests  :  Concentrated  sulphuric  acid,  colourless. 
Nitric  acid,  gradual  dark  green. 
Frohde's  solution,  colourless. 

(14)  CONCH  A I  RAM  I NE  A,  C22H26"N204,  with  H20,  and  with  C„H60 
(alcohol\  prismatic  crystals;  M.P.  108  -110°  the  hydrate,  120°  anhydrous, 
or  82°-86°  the  alcoholate.    Eeaction  almost  neutral. 

Soluble  in  hot  alcohol  (with  difficulty  cold),  in  ether,  and  readily  in 
chloroform  ;  scarcely  soluble  in  dilute  hydrochloric  acid. 
Precipitants : 

Alkaline  hydrates,  pp.  becomes  crystalline,  and  is  insoluble  in  excess. 
Ammonia,  insol.  in  excess. 
Platinum  chloride,  dark  yellow,  flocculent. 
Potassium  snlphocyanide. 
Colour  tests : 

Concentrated  sulphuric  acid,  brown,  changing  to  intense  green. 
Nitric  acid  added  to  the  hydrochloric  solution,  dark  green. 
Frohde's  reagent,  brownish. 

(15)  CHAIRAMIDINE  A.,  C22H26N„04 ;  amorphous:  M.P.  127°;  dextro- 
rotatory (=+7'3°)  neutral. 

Soluble  in  alcohol,  ether,  chloroform,  benzene  ;  not  in  water. 

Removed  by  benzene  from  alkaline  solutions. 

Absorbed  by  charcoal. 

Precipitants : 

Alkaline  hydrates.  )  Ingolnble 

Ammonia.  >  • 

.  „        ,  (in  excess. 

Alk.  carbonates.  ) 

Colour  tests : 

Concentrated  sulphuric  acid,  yellow,  becoming  dark  green. 
Nitric  acid  does  not  dissolve  the  solid  alkaloid. 

,,    to  the  Hydrochloric  solution,  dark  green. 
(1G)  CONCHAIRAMIDINE  A.,  C„2H26N204,  crys.  prisms.;  M.P.  114°-115' 
(anhydrous)  ;  neutral  reaction. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  acetone,  and  easily  in 
acetic  and  mineral  acids  except  nitric.    Insoluble  in  water. 
Removed  from  alkaline  solutions  by  benzene,  etc. 
Precipitants : 

Alkaline  hydrates  ) 

Ammonia  arb°nateS  (  PP-  °ily'  becoming  crystalline. 
Bary  ta  ; 


Platinum  chloride,  yellow  floccu- 
lent, pp.  =  (ChHC)).,PtCl4+5 
H20. 
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Colour  tests  :  Concentrated  sulphuric  acid,  intense  green. 
Nitric  acid,  as  Chairamidine  (15)  above. 
Frohde's  reagent,  intense  green. 

(17)  QUIN  AMINE  A.,  C19H24N202.  Crystallizes  in  prisms  (no  crystalline 
hydrate;  M.P.  172°;  dextro-rotatory  (-+-104-5°);  tasteless,  though  salts 
are  bitter  ;  non-fluorescent. 

Soluble  in  1,516  parts  water  at  1(5°  C,  105  alcohol  at  20°  C,  48  ether 
at  16°  C,  in  chloroform,  boiling  benzene,  and  petroleum  ether. 

Precipitated  by  gold  chloride,  pale  yellow,  changing  to  red  with 
reduction  of  gold. 

(18a)  APOQUINAMINE  A.    From  the  above  by  boiling  with  acids. 

(186)  QUINAMICINE  A.,  C^H.^NJX.  Formed  together  with  (18c)  from 
Quinamine  bv  heating  to  130°  with  hydrochloric  acid  in  sealed  tube. 
Crystalline  ;  M.P.  109°. 

Soluble  in  alcohol,  ether,  and  chloroform. 
Precipitants : 

Alkaline  hydrates  ) 

,,       carbonates     >  insol.  in  excess. 
.,       bicarbonates  J 
Ammonia,  amorphous,  becoming  crystalline  ;  insol.  in  excess. 
Gold  chloride,  amorphous  ;  yellow  if  pure,  or  purple  if  containing 

Quinamidine. 
Potassium  iodide. 
Salicylate  ammonia. 
Oxalate  ,, 
Sodium  chloride. 

Acids  (hydrochloric,  nitric,  or  sulphuric)  also  give  precipitates. 

(18c)  QUINAMIDINE  A.  Formed  in  the  preparation  of  the  above,  from 
which  it  is  distinguished  by  giving 

No  pp.  with  bicarbonates  of  the  alkalies. 
The  gold  chloride  pp.  is  purple. 

(19)  CONQUINAMINE  A.,  C]9H24N202.  Triclinic  prisms;  M.P.  121°; 
dextro-rotatory  (+204°). 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  carbon  bisulphide,  and 
with  difficulty  in  water. 

Precipitate  by  gold  cbloiide  is  yellow,  becoming  purple. 

(20)  CUPREINE  A.,  C,,H,,N2d2  and  with  2H20.    Crystallizes  in  prisms 
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from  ether  ;  becomes  anhydrous  at  120°- 125°,  subsequently  melting  at 
198°  ;  alkaline  i-eaction,  lgevo  rotatory  (=  —  175°). 

Soluble  in  alcohol,  but  with  difficulty  in  ether  or  chloroform. 
It  is  not  removed  from  a  10   per  cent,  soda   solution,   but  from 
ammoniacal  liquids  by  immiscible  solvents. 
Precipitants  : 

Alkaline  hydrate,  soluble  in  excess. 
Ammonia,  slightly  soluble  in  excess. 
Ferric  chloride,  dark  brown  coloration. 

Platinum  chloride,  pp.  difficultly  soluble.    The   dry  double  salt 

becomes  dark  green  on  heating. 
Potassium  sulphocyanide,  cloud  changing  gradually  to  crys.  pp. 
Chlorine  water,  etc.  (thalleioquin  reaction),  as  Quinine. 

(21)  H0M0QUININE  A.  (Ultraquinine),  C19H22N2O2-C20H24N2O2.  A  com- 
pound of  Quinine  and  Cupreine  in  molecular  proportions  (Paul  and 
Cownley).  Pearly  prismatic  crystals  in  stellar  groups  ;  M.P.  177°  ;  lasvo- 
rotatory  [a]  J=  — 221° ;  fluorescent  (the  acid  salts)  ;  strongly  alkaline. 

Soluble  in  alcohol  and  chloroform,  but  with  difficulty  in  ether  unless 
freshly  precipitated. 
Reactions : 

Ammonia,  dissolves.    Rochelle  salt,  pp.  with  concentrated  solutions. 

.  [No  pp.  iodo-potassic  iodide.] 

Concentrated  sulphuric  acid  with  potass,  bichromate,  deep  green. 

Concentrated  sulphuric  acid  alone  )  ,       ,  -, 

>  do  not  decompose. 
„  nitric         „       ,,      i  e 

Gives  the  thalleioquin  reaction  (chlorine  water,  then  ammonia). 

The  soda  hydrate  pp.  contains  Quinine  and  Cupreine,  only  the  former 

being  removable  on  shaking  with  ether. 

(22)  CINCH0NAMINE  A.,  C19H24N20.  Hexagonal  prisms  (no  crystalline 
hydrate)  ;  M.P.  195°;  dextro-rotatory  (-f-121°)  ;  bitter,  poisonous. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  and  carbon  bisulphide  ; 
difficultly  in  water  and  petroleum  ether.  Hydrochloride  sparingly  soluble. 

Reactions :  No  colour  with  ferric  chloride,  nor  thalleioquin  test 
(chlorine  water,  etc.). 

(23)  QUIN0IDINE  and  (24)  QUINETUM  are  mixtures  ;  the  former  con- 
taining principally  Quinicine  (see  26)  with  Cinchonicine  (see  4«)  ;  and 
the  latter  the  alkaloids  of  red  bark. 

(25)  PARICINE  A.,  Ca6H18N,0,  from  China  Succirubra  and  Cascarilla 
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hexandra.  Pale  yellow  powder;  M.P.  116°  or  130°;  bitter;  feebly 
alkali  hp. 

Soluble  in  alcobol  and  ether,  slightly  in  petroleum  ether,  scarcely  in 
water. 

Concentrated  sulphuric  acid,  yellowish  green. 

(26)  QU1N0VIN  G.  (Chinovin,  Esenbeckin),  C.!ftHJ808  (Gilm  and  Hlasi- 
wetz).  Amorphous,  resinous  powder,  neutral  reaction,  taste  gradually 
bitter  ;  dextro-rotatory  (+52"4°  in  alcoholic  solution).  Hydrochloric 
acid  gas  decomposes  with  formation  of  Quinovic  acid  (27)  and  a  sweet 
substance,  Quinovite. 

Soluble  in  alcohol,  less  easily  in  ether,  in  hot  water,  but  scarcely  in 
cold  ;  also  in  chloroform  and  fatty  or  essential  oils. 

Reactions  :  Soluble  in  alkaline  hydrates,  ammonia,  lime  water. 
Insol.  in  alkaline  carbonates. 

[No  pp.  lead  acetate  neutral  or  basic  to  alcoholic  solution.] 
Pp.  by  other  metallic  salts  and  by  acids  from  alkaline  solutions. 
Fehling's  solution,  not  reduced. 
Colour  tests : 

Concentrated  sulphuric  acid  gradually  dissolves,  dark  red. 
,,  „         „     with  sugar,  red. 

,,  nitric  acid,  dissolves  on  warming,  with  decomposition 

and  evolution  of  nitrous  fumes. 

(26a)  BETA-  and  ALPHA-QUINOVINS  have  been  prepared  and  described 
by  Liebermann  as  distinct  substances  as  follows  :  «  =  alpha-quinovin  and 
fl  the  beta  compound — a  from  cinchona  bark,  from  cuprea  bark  ;  both 
give  glittering  scales  on  adding  water  to  the  alcoholic  solution.  Isomeric  : 
formula  =  C38H62On.    Both  dextro-rotatory  ;  a=  +56'6°,  0—  +27-9°. 

Solubility  :  a,  nearly  P2  in  alcohol  (absolute),  with  difficulty  in  ether, 
chloroform,  or  benzene,  and  scarcely  in  water,  hot  or  cold.  f3  is  insoluble 
n  ethyl  acetate  or  absolute  ether  (distinction  from  a)  ;  /3  forms  a 
crystalline  compound  with  5  molecules  of  alcohol ;  in  most  other  respects 
ft  resembles  a. 

Colour  tests  with  (a) :  Concentrated  sulphuric  acid,  orange  yellow  with 
evolution  of  carbon  monoxide.    Glacial  acetic  acid,  pale  blue. 

(27)  QUINOVIC  ACID.  Obtainable  from  Quinovin,  and  occurring  naturally. 
C._,4H!804.    Crys.  scales  or  needles  ;  dextro-rotatory  ;  tasteless. 

Solubility  very  slight  in  alcohol,  ether,  chloroform,  or  glacial  acetic 
acid.    Insoluble  in  water. 


Reactions  :  Salts  with  alkalies,  crystalline. 
Alkaline  hydrates  ) 

„       carbonates  >  dissolve  to  frothy  solutions. 
Ammonia  ) 
Precipitated  by  acids  from  alkaline  solutions. 

Copper  sulphate  pp.  gradually  with  green  coloration. 
Concentrated  sulphuric  acid,  dissolves  unchanged  (re-precipitated  by 
water). 

(28)  CASCARILLIN  B.  From  China  (Quina)  nova,  etc.,  and  Cascarilla 
bark  (Croton  eluteria — Euphorbiacece)  ;  amorphous,  resinous,  neutral 
reaction,  bitter. 

Soluble  in  alcohol,  ether,  and  benzene,  scarcely  in  water. 
Removed  by  benzene  from  arid  solutions. 

[Not  Precipitated  by  lead  acetate  neutral  or  basic  nor  by  tannic  acid] 
Colour  tests  : 

Concentrated  sulphuric  acid,  blood-red  (?  reddish-brown,  Dragen- 
dorff)  ;  nitric  acid  or  nitre  added  to  the  solution  after  ten  to  fifteen 
hours  changes  the  reddish  solution  to  bluish  violet,  then  blood- 
red  ;  compare  morphine. 

Nitric  acid,  reddish-violet. 

Hydrochloric  acid,  violet. 

(29)  COPALCHIN  B.  From  Croton  pseudoquina  (Euphorbiacece).  Amor- 
phous, resinous,  bitter. 

Soluble  in  alcohol  and  chloroform,  '  partly '  in  ether — hence  pre- 
sumably impure— scarcely  in  water. 
Reactions : 

[Not  precipitated  by  neutral  lead  acetate.] 

Pp.  by  tannic  acid. 

Concentrated  sulphuric  acid,  red. 

(30)  LIGNOIN  B.  From  old  Huanocho  bark.  C,0H.,jNO8  (C,0H,0O8NH;j  ? ). 
Amorphous,  brown,  humoid.    Yields  ammonia  when  boiled  with  alkali. 

Soluble  in  alcohol. 

Reactions  :   Alkaline  hydrates  dissolve  brown  with  evolution  of 
ammonia  ;  acids  re-precipitate. 
Lead  acetate  neutral  )  fleah.coloured  pp. 
,,         ,,      basic  ) 

(31)  CALIFORNIN  B.  (not  the  Californine  from  Lotus  bark).  From 
China  (Quina)  Californica  =  Cascarilla   riedeliana   or   possibly  Buena 
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obtusifolia.  Investigator:  Winckler.  Golden  yellow,  amorphous,  neutral 
reaction,  bitter. 

Soluble  in  -water  and  alcohol  ;  not  in  ether. 
[Not  precipitated  by  Tannic  acid. 
Platinum  cbloride. 
Mercuric  chloride.] 

Concentrated  Sulphuric  acid,  brownish  red. 

(32)  MORADEINE  A.  This,  with  the  next  substance,  obtained  by  Arata 
from  Bolivian  Cascarilla  =  Quina  morada  (Howardia,  Wedd.,  or  Pogonopus 
febrifugus,  Benth.-Hool,-,),  Kubiaceas.  Opaque  prismatic  crystals;  M.P. 
199°-200Q. 

Soluble  very  readily  in  alcohol,  ether,  and  chloroform  ;  slightly  in  water. 

(33)  MORADIN,  C.2lHJg08  or  C1(!H140(;.  Fluorescent.  Acts  as  a  hydroxy- 
quinone. 

(34)  J AV AMINE  A.  Obtained  in  1877  by  0.  Hesse  from  the  mixture  of 
'  amorphous  bases  '  derived  from  Cinchona  calisaya  var.  Javanica. 

Crys.  rhombic  plates  from  water  ;  soluble  also  in  ether. 
Concentrated  sulphuric  acid,  intense  yellow. 

§  70.  CNICUS  benedictus  (Centaurea  calcitrapa)  ;  Composite?. 

CNICIN  B.,  C42H56015.  Crys.  silky  needles  ;  fusible,  neutral,  bitter  ; 
dextro-rotatory  (130"68°)  :  emetic  and  purgative. 

Soluble  in  ethyl  and  methyl  alcohols  (in  all  proportions),  in  chloro- 
form and  benzene,  scarcely  in  ether  or  cold  water,  with  difficulty  in  hot 
water,  and  insoluble  in  essential  oils. 

It  is  removed  from  acid  solutions  by  benzene  or  chloroform. 

Precipitants  :  Basic  lead  acetate,  partially  (Dragendorff ). 
[Not  gold  chloride,  and  no  reduction.] 
[Silver  nitrate  not  reduced.] 

Colour  tests : 

Concentrated  sulphuric  acid,  red  ;  odour  of  benzoic  acid  on  warming  ; 

on  adding  water,  violet  ;  then  ammonia,  yellow. 
Frohde's  solution,  blood-red. 

§  71.  COCA  (Erythroxylon  Coca);  Erythroxylacea,  Brazil. 

(1)  COCAINE  A.  (Benzoyl-methyl  ecgonine  ;  or,  taking  into  account  the 
composition  of  Ecgonine,  the  full  constitutional  name  becomes,  Benzoyl- 
methyl- tetrahydromethyl-pyridine-/3-hydroxypropionic  acid),  C]7H2]N04. 
Crystallizes  in  4-6  sided  prisms  ;  M.P.  98°,  re-crystallizing  on  cooling  ; 
at  higher  temperature,  partial  sublimation  with  decomposition  ;  lasvo- 


rotatory  (— 15'8°)  ;  alkaline  reaction,  slightly  bitter,  succeeded  by  tem- 
porary destruction  of  sense  of  taste  and  the  local  anassthesia  characteristic 
of  this  alkaloid.  Dilates  the  pupil.  Readily  decomposes  into  benzoic 
acid,  methyl  alcohol,  and  Ecgonine.  In  the  human  system  it  is  entirely 
(or  nearly  entirely)  destroyed  ;  Vitali  has,  however,  found  traces  together 
with  Ecgonine  in  the  urine.    The  hydrochloride  is  readily  crystallizable. 

Soluble  in  704  parts  cold  water  (easier  hot,  but  liable  to  decompose), 
in  alcohol  and  benzene,  very  readily  in  ether  ;  also  dissolved  by  the  fol- 
lowing wheu  hot :  chloroform,  wood  spirit,  acetone,  and  petroleum  ether ; 
crystallization  taking  place  on  cooling. 

Precipitants  of  the  salts  (the  hydrochloride  was  used)  : 

Alkaline  hydrates    )  PP"   crystalline,   or   amorphous   changing  to 
carbonates  \    CI7sta's-    lnsol.  in  excess.    Ammonia  less 
Ammonia       '        I     "ia'3'e   *°  cause  decomposition   than  fixed 

J  alkalies. 
Alk.  bicarbonate,  pp.  if  concentrated. 
[No  pp.,  lead  acetate.] 

Tannic  acid  in  acid  solution,  white  ;  cloud  at  1  in  25,000. 
Picric  acid,  yellow.    Gradually  at  1  in  1,000. 

Platinum  chloride,  whitish  yellow  even  at  1  in  12,500  ;  cloud  at  I 
in  25,000.  The  crystals  of  the  double  salt  are  of  remarkable  7"  shape. 
M.P.  80°  (W.  C.  Howard). 

Gold  chloride,  light  yellow  fern-like.  Immediate  pp.  at  1  in  3,000  ; 
gradual  at  1  in  12,500.    Benzoic  ac'd  produced  on  warming. 

Potassium  ferrocyanide,  pp.  soluble  in  excess. 

[Potassium  ferricyanide  reduced.] 

Chromic  acid  (5  per  cent.)  gives  pp.  that  is  only  permanent  after 
acidification  with  hydrochloric  acid  (characteristic). 

[Potassium  bichromate  not  unless  concentrated  ;  but  on  addition  of 
HC1  a  pp.    See  preceding  test. J 

Phospho-molybdic  acid,  yellowish- white  at  1  in  12,500  ;  cloud  at  1 
in  50,000. 

Phospho-tungstic  acid,  gelatinous  :  sol.  in  ammonia. 

Iodo-potassic  iodide,  brown  with  black  globules  under  the  microscope 

(Vitali)  ;  pink  at  1  in  7,500  ;  cloud  at  1  in  200,000. 
Mercuric-potassic  iodide,  pp.  even  very  dilute  ;  cloud  at  1  in  1,(100,000. 
Mercuric  chloride,  white. 
Iodine,  brown. 

Stannous  chloride  (SnClu),  white. 
Potassium  permanganate,  violet. 
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Colour  tests : 

Concentrated  [sulphuric  acid,  no  coloration  ;  vapours  of  benzoic 
acid  on  warming. 

Concentrated  hydroe'.iloiic  acid,  decomposes  with  formation  of 
Ecgonine. 

Per-iodic  acid,  minute  fragment  of  alkaloid  dissolved  in  i  to  1  cc. 
concentrated  sulphuric  acid,  then  sodium  per-iodate  or  per-iodic 
acid  in  small  quantity  (two  or  three  times  as  much  as  alkaloid), 
produces  on  gentle  warming,  bright  green  changing  to  blue  and 
violet,  with  evolution  of  violet  fumes  (Vitali). 

Note  :  Atropine,  Thebaiue,  Chelidonine,  and  Corydaline  give 
colour  changes  under  these  circumstances,  but  not  same  sequence. 
Reaction  is  really  due  to  benzoic  acid. 

(la )  DEXTRO-COCAINE  A.,  Ci7H21N04.  Formed  artificially  from  benzoyl- 
chloride  and  dextro-methylecgonine  (Einhorn  and  Marquardt).  Oily 
substance  becoming  crystalline  ;  M.P.  45°. 

Soluble  in  alcohol  (less  so  than  ordinary  Cocaine),  in  ether,  benzene, 
and  petroleum  spirit. 

Resembles  ordinary  Cocaine  (Lsevo-cocaine)  in  chemical  properties 
and  physiological  action,  but  its  anaesthetic  effect  is  more  transient. 

(16)  ETHYL-COCAINE  A.,  Ci8rI.,;!N04  (Homo-cocaine,  Cocethyline,  Ben- 
zoyl-ethylecgonine).  Prepared  by  ethylation  of  Benzoyl-ecgonine.  Crys. 
glassy  prisms  ;  M.P.  108°- 109°. 

Soluble  in  alcohol  and  ether  ;  not  in  water. 

Weaker  physiological  action  than  Cocaine. 

(2)  BENZOYL-ECGONINE  A.,  C](iH19N04  [C8H13N(C0OH)O-C7H5O]. 
Occurs  naturally,  and  produced  by  decomposition  of  Cocaine,  which  may 
be  reformed  from  it  by  methylation.  Benzoyl-ecgonine  is  also  prepared 
by  synthesis  from  benzoic  anhydride  and  Ecgonine.  Crystallizes  with 
4ET.,0  in  transparent  prisms — M.P.  variable  (87°-140°) — or  in  long  needles 
from  chloroform.  The  hydrate  in  alcohol  has  lasvo-rotatory  power  of 
_44-G°.    Scarcely  anaesthetic  ;  reaction  neutral. 

Soluble  in  alcohol,  wood  spirit,  hot  acetone,  hot  water  (with  difficulty 
cold),  and  hot  chloroform  (crys.  needles  on  cooling)  ;  scarcely  in  ether. 

Reactions : 

Alkaline  hydrates  )  digsolve_ 
Ammonia  ) 

Gold  chloride,  pp.  yellow  crys.,  sol.  hot  alcohol,  slightly  in  water. 
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(3)  ECGONINE  A.,  C9H15NO;i  (C8H,.,N(OH)-COOH  ;  Methyl-tetra- 
hydro-pyridine-/3-oxypropionic  acid).  Occurs  in  the  amorphous  bases 
obtained  after  separation  of  Cocaine,  and  producible  (together  with 
Benzoyl-ecgonine  and  Cocaine  benzoate)  from  Cocaine  by  mere  heating  of 
the  aqueous  solution  to  80°  (Hesse).  Rhombic  crystals  with  1  molecule 
H„0  ;  M.P.  198°.  or  when  anhydrous  205°  ;  reaction  neutral ;  taste  slightly 
bitter  and  sweet. 

Soluble  very  readily  in  water,  with  difficulty  in  absolute  alcohol  or 
chloroform,  and  insoluble  in  ether  or  carbon  bisulphide  (Mussi). 
Reactions : 


Alkaline  hydrates     v  , 
.  .    J  }  dissolve. 

Ammonia  ( 


[No  pp.  platinum  chloride,  the  double  salt  being  very  soluble.] 
Gold  chloride  to  concentrated  solution,  yellow  amorphous  pp. 
[No  pp.  5  per  cent,  chromic  acid  solution.] 
Phospho-molybdic  acid,  pp.  yellow. 

Iodo-potassic  iodide,  reddish-brown,  becoming  crystalline,  micro- 
scopic tufts,  rhombic  plates  or  prisms  (Vitali),  1  in  500  for 
crystals. 

Treated  with  phosphoric  pentachloride,  anhydro-ecgonine  is  formed  :. 
see  (36). 

(3a)  DEXTR0-ECG0NINE  A.,  C,,H15N03;  from  preceding  alkaloid  by 
heating  with  potash  ;  M.P.  257° ;  dextro-rotatory. 

(36)  ANHYDRO-ECGONINE  A.,  C9H13N02;  from  Ecgonine  by  heating 
with  phosphorus  pentachloride,  or  from  Cocaine  by  heating  to  140°  with 
a  solution  of  hydrochloric  acid  gas  in  glacial  acetic  acid ;  crys.  M.P.  235°. 

Soluble  in  water  and  alcohol,  but  not  in  ether,  chloroform,  benzene,  or 
petroleum  spirit. 

(4)  CINNAMYL-ECGONINE  A.,  C18H21N04.  May  be  prepared  from 
Ecgonine  and  Cinnamic  anhydride,  and  derivable  from  Cinnamyl-cocaine 
[see  (5)],  which  occurs  naturally. 

(5)  CINNAMYL-COCAINE  A.,  C1,,Ho:,N04 ;  the  methyl  ether  (ester)  of  the 
preceding,  or  Cinnamyl-methyl-ecgonine.  Occurs  naturally  (Giesel 
obtained  5  per  cent.,  together  with  15  per  cent,  of  other  bases  besides 
Cocaine,  from  a  Java  Coca)  ;  producible  also  by  methylation  of  (4). 
Crystalline  ;  M.P.  121°. 

Soluble  in  ether  and  alcohol,  but  not  in  water. 

Odour  of  bitter  almonds  on  treatment  with  potassium  permanganate  in 
the  cold. 
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(6)  COCAMINE  A.,  C]9H23N04+iH20  or  C36H46N2OyH20  (Cocaic- 
methyl-ecgonine ;  the  y-isatropyl-cocaine  of  Liebermann ;  Truxilline,  or 
Ecgonine  truxillate)  ;  amorphous ;  M.P..  80°  (Hesse)  ;  hevo-rotatory 
( -  27-5°  in  alcohol,  Liebermann)  ;  neutral,  bitter ;  very  poisonous  and 
not  anaesthetic  (Liebermann).  Hesse  describes  its  action  as  similar  to 
Cocaine. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  acetone,  and  hot  water ; 
but  with  difficulty  in  cold  water  or  petroleum  ether. 


Precipitants  (L.  =  Liebermann) : 
Alkaline  hydrates ")  traces  are 
Ammonia  )  dissolved. 

Picric  acid,  yellow  (L.). 
[Ferric  chloride,  no  coloration.] 
Platinum  chloride. 
Gold  chloride. 


Chromic  acid. 
Mercuric  chloride. 
Potassium  permanganate,  violet 
(L.). 

Stannous  chloride  (L.). 


(7)  H0M0C0CAMINE  A.,  is  the  next  higher  homologue  of  the  preceding 
=  U20H25NO4or  C40H50N2O8.  . 

(8)  BENZ0YL-PSEUD0-TR0PINE  A.,  C15HJ9NOa  [from  Java  Coca  leaves 
(Hesse,  Liebermann)]  ;  crys.  colourless  lustrous  plates ;  M.P.  48°-49° 
(48°,  Hesse  ;  49°,  Liebermann)  ;  optically  inactive  ;  half  as  poisonous  as 
Cocaine.  Hydrochloride  very  soluble.  Yields,  on  decomposition,  benzoic 
acid  and  Pseudo-tropine.  Platinum  salt,  pale  yellow  needles,  sparingly 
soluble  in  water  (Hesse)  ;  amorphous  (Liebermann). 

(8a)  PSEUDO-TROPINE  A.,  C8H15NO  (from  above ;  see  also  Atropa  (j)  ; 
deliquescent  prisms  from  chloroform  ;  M.P.  108°.  Platinum  salt  soluble 
in  water.    Gold  salt,  M.P.  202°,  Hesse  (225°,  Liebermann). 

(9)  HYGRINE  A.,  C12H13N  (?),  Hesse. '  (Liebermann  found  two  volatile 
alkaloids,  to  which  he  gave  the  formulas  CgHi5NO,  B.P.  193°-5°,  and 
C14H24N20,  not  boiling  without  decomposition.)  Hesse  suggests  that 
'Hygrine'  is  not  a  natural  product,  but  due  to  decompositions.  He 
describes  it  as  liquid  with  quinolinic  odour,  alkaline  reaction,  burning 
taste.  (Poisonous,  according  to  Stockmann.)  The  hydrochloride  is 
crystallizable. 

Soluble  in  alcohol,  ether  and  chloroform,  but  with  difficulty  in  water. 
Alkaline  hydrates  cause  milkiness,  due  to  oily  globules. 

§  72.  COCOULUS  Indicus  (Anamirta  Cocculus) ;  Menispermacece. 

(a)  PICROTOXIN  B.,  C30H34O13  (Paterno)  ;  silky  needles  ;  M.P.  199°-201°; 
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[Nor  gold  chloride  (slight  reduc- 
tion on  warming). 
„    silver  nitrate. 
„    cupric  sulphate]. 
Fehling's  solution  is  reduced. 
[No  pp.  potassium  ferricyanide. 
?,  „  sulpho-cyanide 

„       phospho-molybdic  acid. 
„      iodo-potassic  iodide. 
„      mercuric  chloride. 
,,  iodine. 
„      barium  salts,  etc.] 


caramel  odour  on  heating;  Isevo-rotatory  ([a]j=  -  28*1°) ;  neutral  re- 
action, very  bitter,  poisonous. 

Soluble  in  150  parts  cold  water  or  25  boiling,  3  parts  alcohol,  250  of 
ether  ;  also  in  chloroform,  amyl  alcohol,  petroleum  ether,  and  acetic 
acid. 

It  is  removed  from  acid  solutions  by  ether,  chloroform  and  amyl 
alcohol. 
Reactions : 

Alkaline  hydrates,  dissolve  ;  acids 
give  pp. ;  also  C02  if  concen- 
trated. 

[Not  pp.  by  lead  acetate,  neutral 

or  basic] 
But  pp.  by  lead  hydroxide  free 
from  alkali  (see  after  concen- 
trated sulphuric  acid). 
[No  pp.  tannic  acid. 
„       picric  acid. 
„      ferric  chloride. 
,,       platinum  chloride.] 
Colour  tests : 

Concentd.  sulphuric  acid,  dissolves  vellow        )  the  PbO  precipitate 
„    with  trace  potass  bi-  be  used: 

chromate,  violet.    J  J 
Nitre  (three  times  weight  of  Picrotoxin  taken)  moistened  with  con- 
centrated sulphuric  acid,  then  soda  in  excess,  vermilion  (Langley's 
reaction). 

(b)  PICR0T0XININ  B.  (Barth's  Picrotoxin),  Ci5H]606  (Paterno).  A 
derivative  of  the  above. 

(c)  PICR0T0XID,  C15Hig06;  from  Picrotoxinin  by  action  of  hydrochloric 
acid  gas,  the  elements  of  water  being  eliminated. 

{d)  C0CCULIN  (Anamyrtin  (?),  Hiisemann),  C19H26O10  (Lowenhardt, 
1884) ;  crys.  needles  ;  not  bitter. 

Soluble  with  difficulty  in  hot  water  ;  almost  insoluble  in  cold  water, 
alcohol,  or  ether. 

(e)  MEN  I 'SPERMINE  A.,  C18H24N202  (Pelletier  and  Couerbe)  ;  crys.  prisms ; 
M.P.  120°  ;  alkaline  reaction  ;  not  bitter. 

Soluble  in  alcohol,  and  in  ether  (which  removes  it  from  alkaline 
solution),  but  not  in  water. 
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Precipitants :  Alkaline  hydrates. 
Ammonia. 

(/)  PARAMEHISPERMINE  A.  ;  crystalline;  M.P.  250°,  and  volatile. 

Soluble  in  alcohol,  almost  insoluble  in  ether,  and  not  dissolved  by 
water.    Though  soluble  in  acids,  no  salts  are  formed. 

§  73.  COLCHICUM  autumnale  (C.  Alpinum,  C.  Arenarium,  C.  Mon- 
tanum,  and  C.  Neapolitanum)  ;  Colchicacece. 

(a)  COLCHICINE  A.,  (Colchiceine-methyl  ether)  (C22H25N06,  Zeisl)  ; 
amorphous  ;  yellowish- white,  gummy  usually,  although  prismatic  crystals 
are  obtainable  ;  M.P.  140°,  or  143°-147°  (Zeisl)  ;  lsevo-rotatory)  ;  feebly 
alkaline  ;  bitter.  Yields  Colchiceine  and  a  yellowish-green  resin  on  boiling 
with  acids. 

Soluble  in  water  in  all  proportions,  very  readily  in  alcohol  :  also  in 
chloroform,  benzene,  and  amyl  alcohol.  In  ether,  Dragendorff  describes 
it  as  soluble,  but  Zeisl  as  scarcely  so.    Insoluble  in  petroleum  ether. 

It  is  removed  from  acid  solutions  by  amyl  alcohol,  also  in  part  by 
benzene  and  chloroform. 

Precipitants : 

[Alkaline  hydrate,  pp.  if  acid  and  warm,  soluble  in  excess,  yellow.] 

[Not  lead  acetate,  neutral  or  basic] 

Tannic  acid,  1  in  2,500  ;  sol.  in  alcohol  and  acetic  acid. 

[Not  picric  acid,  unless  concentrated.] 

[No  colour  ferric  chloride  ?] 

Platinum  chloride,  not  at  once  1  in  125,  but  after  twenty-four  hours 
1  in  3,000. 

Gold  chloride  pp.,  reduction  of  gold  after  twenty-four  hours. 
[Not  potass,  ferrocyanide,  unless  concentrated.] 

[Silver  potassic  cyanide,  not  1  in  3,000.] 

[Potassium  bichromate,  not  1  in  3,000.] 
Phospho-molybdic  acid,  1  in  3,000. 
Iodo-potassic  iodide,  1  in  2,500. 
Bismuth-potassic  iodide,  1  in  3,000, 

"Cadmium-potassic  iodide,  only  if  concentrated.] 

'Mercuric-potassic  iodide,  only  when  acidulated  and  not  dilute.] 

Mercuric  chloride,  if  concentrated.] 
Chlorine  water,  yellow  pp.  ;  sol.  ammonia,  orange. 

Colour  tests  (besides  those  formed  by  precipitants  above) : 
Concentrated  sulphuric  acid,  yellow. 

„  „  „    with  sugar,  yellow. 


Concentrated  sulphuric  acid,  with  potass,  bichromate,  green,  then 

brown. 

„  „  „    with  nitric  acid,  blue. 

Potash  added  to  this  after  the  solution  has  faded  in  colour,  red. 
Nitre  or  nitric  acid  after  ten  hours'  solution  in  sulphuric  acid-wviolet- 

red-»A.blue~vbrown. 
Nitric  acid  alone,  blue  to  violet-wbrown^yellow. 

„       „    fuming,  violet  to  indigo. 
Acids  generally,  yellow. 

Frohde's  solution,  yellow-v^-yellowish-green  ;  in  twenty-four  hours, 
yellow. 

(b)  COLCHICEINE  A.,  C2iH23N06.  Occurs  naturally,  and  prepared  from 
preceding  alkaloid  by  long  boiling  with  acids.  Crystallizes  in  needles  ; 
the  hydrate  melts  at  139°-142°  in  open  tube,  or  156°-162°  in  closed  tube, 
and  the  anhydrous  alkaloid  at  161°-172°  (Zeisl)  ;  Isevo-rotatory,  neutral 
reaction.    Properties  feebly  acid  and  basic. 

Solubility  as  Colchicine,  except  that  it  is  difficultly  soluble  in  cold  water. 
Removed  from  acid  solutions  by  benzene. 
Reactions : 

Alkaline  hydrates  )  dissolve  metallic  galts  pp. 
Ammonia  ) 
[No  pp.  lead  acetate,  neutral  or  basic] 
Ferric  chloride,  green  coloration  or  pp. 
Gold  chloride,  pp. 
Phospho-molybdic  acid,  pp. 
Colour  tests  similar  to  those  of  Colchicine. 

§  74.  COLOCYNTHIS  citrullus  (Cucumis)  ;  Cucurbitacece. 
(a)  C0L0CYNTHIN  G.,  C66H84023.    Usually  amorphous,  but  capable  of 
crystallization ;  neutral,  bitter,  purgative.  Yields  sugar  and  Colocynthein 
on  treatment  with  acids.    Not  found  in  body  after  death. 

Soluble  in  8  parts  water,  in  alcohol,  amyl  alcohol,  and  benzene  (not  in 
latter,  according  to  Henke)  ;  with  difficulty  in  ether  and  chloroform,  and 
not  in  petroleum  ether,  or  carbon  bisulphide. 

Removed  from  acid  solutions  by  amyl  alcohol,  chloroform,  and  benzene. 
Reactions :  Ammonia,  dissolves. 

[No  pp.  lead  acetate,  neutral  or  basic.  Dragendorff  states  that  pp.  is 

obtained  by  latter.] 
Tannic  acid,  pp. 
Fehling's  solution  reduced. 
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[No  pp.  Cadmium-potassic  iodide  nor  metallic  salts  generally.] 
Colour  tests :  Concentrated  sulphuric  acid,  deep  red. 
Nitric  acid,  light  red. 

Frohde's    solution,   after    half-hour,   cherry  ;    later,   nut  colour 
(Dragendorff). 

(5)  COLOCYNTHEIN  G.-deriv.  Obtained  from  (a)  by  treatment  with  acids. 

(c)  COLOCYNTHITIN.    Microscopic  rhombic  prisms  ;  not  bitter. 

Soluble  in  hot  alcohol  and  ether  ;  not  in  water  or  cold  alcohol  (Walz). 

§  75.  CONIUM  maculatum  (spotted  hemlock)  the  alkaloids  (a)  to  (e) ; 
Cicuta  virosa  (water  hemlock,  cowbane)  the  substances  (a)  and  (/)  ; 

Umbelliferce. 

(a)  CONIINE  A.  (Conicine,  Cicutine,  Alpha-propyl-piperidine),  C8Hi7N 
or  C5H10(C:iH7)N.  Colourless  liquid,  disagreeable  odour  ;  B.P.  variously 
given  150°-180°-218°  (?).  Volatile  in  vapour  of  alcohol  or  water,  and  some- 
what at  ordinary  temperatures.  Alkaline  reaction,  burning  taste ;  dextro- 
rotatory [a]D  =  -r-13'8;  specific  gravity  0878  to  0-886.  Hydrochloride 
crystalline  ;  causes  dilation  of  the  pupil ;  very  poisonous ;  salts  lose 
Coniine  on  evaporation. 

Soluble  in  100  parts  cold  water  (cloud  on  warming),  in  all  proportions 
in  alcohol,  in  6  parts  ether  ;  also  in  chloroform,  benzene,  petroleum 
ether,  amyl  alcohol,  acetone,  and  ethereal  oils  ;  with  difficulty  in  carbon 
bisulphide. 

Removed  from  alkaline  solutions  by  immiscible  solvents,  including 
petroleum  ether. 
Precipitants  :  [Not  alkaline  hydrates. 
Not  ammonia. 
,,  sodium  acetate. 
„  lead  acetate  neutral.] 
Tannic  acid,  yellowish  white. 
[Picric  acid,  not  at  1  in  1,000.] 
[Not  platinum  chloride.] 
G-old  chloride,  cloud  at  1  in  300. 
Copper  sulphate. 

[Chromic  acid  produces  butyric  acid  recognisable  by  odour.] 
Phospho-molybdic  acid,  yellow,  1  in  1,000.    Blue  with  ammonia. 
Iodo-potassic  iodide,  kermes  coloured  pp.  ;  distinct  at  1  in  8,000. 
•  Bismuth-potassic  iodide,  yellow  1  in  2,000  ;  limit  1  in  6,000. 

Cadmium-potassic  iodide,  J  in  200  cloud  ;  (?  1  in  10,000,  Dragendorff). 
I     [Not  zinc-potassic  iodide.] 


Mercuric-potassic  iodide  1  in  800,  white  amorphous  adherent  like 

resin  ;  characteristic,  but  nicotine  similar. 
Mercuric  chloride,  white  amorphous  (not  in  very  dilute  solutions). 

[The  Nicotine  pp.  is  crystalline.] 
Free  Coniine  precipitates  mercury,  silver,  lead,  copper,  tin,  iron, 

manganese,  and  zinc  oxides  from  solutions  of  their  salts. 
Albumen  coagulated,  distinction  from  nicotine  and  solid  alkaloids 

('  test  valueless,'  Dragendorff). 
Colour  tests  (mostly  negative) : 

Concentrated  sulphuric  acid  1  nQ    ff   t  .  f 

"    mSsufar     .A  standing. 
„  „         „    with  nitric  acid ;  ° 

Fuming  nitric  acid,  bluish-worange. 

Dry  hydrochloric  acid  gas,  purple-red~*indigo. 

Concentrated  hydrochloric  acid  (solution),  no  effect  or  pale  red. 

Frohde's  solution,  no  effect. 

Coniine  salts  on  exposure  become  gradually  red-wviolet^green-^vblue. 

(b)  C0NHYDRINE  A.,  C8H17NO.  Separates  out  from  commercial  Coniine 
by  cooling  to  5°  C.  Crystalline  pearly  plates  ;  M.P.  126-6°  ;  B.P.  226°, 
part  sublimes  at  100°  ;  volatile  without  decomposition  ;  dextro-rotatory, 
powerfully  alkaline  (displaces  ammonia  from  its  salts).  Odour  faintly 
Coniine-like  ;  feebly  narcotic. 

Soluble  in  water,  very  readily  in  alcohol  and  ether,  sparingly  in 
petroleum  ether,  by  which,  however,  it  may  be  removed  from  alkaline 
solutions. 

Precipitants,  etc. :  [Not  alkaline  hydrates. 
Not  ammonia. 

„   lead  acetate  neutral.] 
^Picric  °ici*l  } 

Iodo-potassic  iodide        W  *TOm  m?™  * ilute  solutions  than  is 
Mercuric-potassic  iodide  j     the  case  wlth  Gonllne- 
Not  attacked  by  cold  fuming  nitric  acid. 

(c)  PSEUD0-C0NH  YDRINE  A.,  C8Hl7NO  (Merck).  Crys.  needles  ;  M.P. 
about  98°  C. ;  B.P.  229°-231° ;  volatile. 

Soluble  in  alcohol,  ether,  and  chloroform. 

(d)  METHYL-CONIINE  A.,  C9H17N.  Accompanies  Coniine  in  hemlock  ; 
volatile,  oily,  lighter  than  water,  odour  Coniine-like. 

(e)  ETHYL-PIPERIDINE  A.,  C7H15N,  occurs  with  Coniine.  Volatile 
.  liquid,  lighter  than  water. 
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(/)  CICUTOXIN  B.  Amorphous,  resinous,  poisonous  ;  acid  reaction, 
disagreeable  taste.    Bohm,  Archiv.  exp.  Pathol.,  5,  281. 

Soluble  in  alcohol,  ether,  chloroform,  and  hot  water  ;  not  in  petroleum 
ether. 

Alkaline  hydrates  \  ^  ^ 
Ammonia  j   1  ve' 

§  76.  CONVALLARIA  majalis  (Lily  of  the  Valley)  ;  Liliacece.  In- 
vestigator :  Walz,  Jahrb.  Pharm.,  vols.  7  and  8  ;  also  N.  Jahrb.  Ph.,  vols. 
5  and  10. 

(a)  CONVALLAMARIN  G.,  O^H^O^.  Crystalline,  neutral,  bitter-sweet 
taste  ;  physiogical  action  like  Digitalin.  Yields  sugar  and  Convallamaretin. 

Soluble  in  water,  alcohol,  chloroform,  amyl  alcohol  (removed  by  last 
two  solvents  from  acid  aqueous  solution.    Insoluble  in  ether. 

Reactions : 


Pp.,  Tannic  acid. 
Mercurous  nitrate,  white  pp. 
[No  pp.,  most  other  reagents.] 


Ammonia  dissolves. 
[No  pp.  lead  acetate  neutral  or 
basic] 

Colour  tests : 

Sulphuric  acid  added  to  aqueous  solution,  violet. 

„         „    with  bromine,  brown,  but  violet  in  presence  of  water. 
Hydrochloric  acid  warm,  red. 
(&)  CONVALLARIN   G.,  C34H31On   (Walz)  ;  crystallizes  in  rectangular 
pillars  ;  neutral  reaction  ;  sharp  taste. 

Soluble  in  alcohol,  scarcely  in  water  (which  it  renders  frothy),  and  not 
in  ether. 

Not  precipitated  by  lead  acetate,  neutral  or  basic. 

§  77.  CONVOLVULACEiE  various :  Convolvulus  purga  (Ipomcea 
Schiedeana,  Jalap),  (a)  and  (b)  ;  C.  orizabensis  and  C.  scammonia,  (c), 
(d)  ;  Ipomcea  turpethi,  (e),  (/)  ;  I.  simulans  (Tampico  jalap),  (g). 

(a)  C0NV0LVULIN  G.  (Buchner's  Jalapin,  Kayser's  Rhodeoretin), 
C31H50O]6  (Mayer)  ;  amorphous  ;  M.P.  150° ;  feebly  acid  reaction  ;  taste- 
less. Hydrochloric  acid  converts  first  into  sugar  and  Convolvulinol  (b), 
then  into  Convolvulinic  acid.  It  is  not  traceable  in  excretions,  but  may 
be  found  in  stomach  after  death. 

Soluble  in  acetic  acid  in  all  proportions,  also  in  alcohol  and  acetic  ether, 
but  scarcely  in  water,  amyl  alcohol,  or  chloroform,  and  not  in  ether, 
benzene,  or  petroleum  ether. 
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Reactions : 

Alkaline  hydrates  ) 

,,       carbonates  [  dissolve,  with  conversion  to  Convolvulinic  acid. 
Ammonia  ) 

No  pp.  with  metallic  salts  that  are  soluble  in  alcohol,  except  silver 
nitrate. 

Concentrated  sulphuric  acid,  gradually  pure  red. 
(&)  CONVOLVULINOL  [from  (a)] ;  crys.  flexible  needles  ;  M.P.  39°. 
Soluble  in  alcohol  and  ether,  but  with  difficulty  in  water. 

(c)  JALAPIN  G.  (Scammonin,  Kayser's  Para-rhodeoretin),  C34H560]f, 
(Mayer ;  Spirgatis)  ;  amorphous,  colourless,  resinous  ;  M.P.  150°  ;  feebly 
acid  reaction  ;  tasteless. 

Soluble  in  alcohol,  ether,  chloroform,  amyl  alcohol,  and  acetic  acid  ; 
with  difficulty  in  water,  benzene,  and  carbon  bisulphide. 
Reactions : 

Alkaline  hydrates  |  dissolve 

Ammonia  ) 

Concentrated  sulphuric  acid,  gradual  pure  red. 

(d)  JALAPINOL  (from  preceding  substance),  possibly  identical  with  (b)  ; 
crystalline  ;  M.P.  62-5°. 

Soluble  in  alcohol  and  ether,  not  in  water. 

Alkalies  convert  to  Jalapinic  acid  (Convolvulinic  acid  ?). 

(e)  TURPETHIN  G.,  C34H5fiOi6  (Spirgatis)  ;  amorphous  ;  brownish-yellow, 
resinous  ;  M.P.  183°;  taste  gradually  sharp  and  bitter.  Acids  produce 
sugar  and  (/). 

Soluble  in  alcohol ;  not  in  water  or  ether. 
Concentrated  sulphuric  acid,  purple. 

(/)  TURPETHOL  (from  above) ;  crys.  microscopic  needles  ;  M.P.  88° ; 
burning  taste  ;  acid  reaction. 
Soluble  in  alcohol. 

(g)  TAMPICIN  G.,  C34H540]4;  amorphous,  resinous;  M.P.  130°.  Decom- 
posed by  long  heating  at  100°.  Acids  convert  to  Tampicolic  acid,  or  on 
further  treatment  Tampicic  acid. 

Soluble  in  alcohol  and  ether. 

Concentrated  sulphuric  acid,  purple. 

§  78.  CORIARIA  myrtifolia  ;  Phytolacca;.  The  leaves  and  fruit,  6  to 
9  parts  in  100,000.    Riban,  Compt.  Rendus,  vols.  57  and  63. 

CQRIAMYRTIN  G.,  CboH^C-jo  ;    crystallizes  in  clino-rhombic  prisms ; 
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M.P  220°;  dextro-rotatory  ([a]j=+24-5°) ;  neutral  reaction;  tasteless, 
odourless,  poisonous  (producing  convulsions). 

Soluble  in  70  parts  water,  50  cold  alcohol,  in  chloroform,  benzene  (and 
ether  ?)  ;  scarcely  in  carbon  bisulphide. 

Reactions : 

[Not  precipitated  by  lead  acetate,  neutral  or  basic. 

,,    tannic  acid. 

„    picric  acid.] 
Fehling's  solution,  reduced. 
Phospho-molybdic  acid,  pp. 
Colour  tests :  Concentrated  sulphuric  acid,  blackens. 

Concentrated  nitric  acid  gives  a  crystalline  nitro-derivative. 

On  reduction  with  hydriodic  acid,  pouring  off  the  liberated  iodine  and 

then  adding  potash,  f  uchsine  red  coloration. 

§  79.  CORNUS  Florida  (Dogwood) ;  Cornacece.  Investigator  :  Geiger, 
Ann.  Chem.  Ph.,  14,  206,  etc. 

(a)  CORNIN  B.  ;  crys.  silky  needles  ;  neutral ;  bitter. 
Soluble  in  water,  alcohol,  ether. 


Precipitants : 

[Not  lead  acetate,  neutral.] 
Lead  acetate,  basic. 
[Not  tannic  acid, 
„  ferric  chloride.] 


Silver  nitrate,  white  crys.  pp. 
[Not  mercuric  chloride. 

,,    iodine  solution. 

„    barium  chloride.] 


(b)  CORNUS  RESINOID  (Dogwood  Quinine)  ;  neutral,  tasteless,  resinous. 
Soluble  in  ether  and  hot  alcohol  ;  not  in  water. 

§  80.  CORYDALIS  group.  Corydalis  Dicentra  cava  Schwg.,  [C. 
bulbosa  Pers.  =  G.  tuberosa  .Dec. =P>ulbocapnus  cavus  Bernh.],  C.  fabacea 
[=C.  intermedia],  and  C.  solida  [Bulbocapnus  digitatus  =  C.  digitata 
=  C.  bulbosa  Dec],  (a) ;  Fumaria  officinale  (Fumitory),  (b),  (?  a),  etc. ; 
Fumariacecc.  Aristolocia  cava  (Birthwort),  (a)  ;  Aristolochice.  [For  A. 
Argentina,  see  separate  entry.]  Compare  Berberis  group,  the  alkaloids 
of  which  are  probably  chemically  connected  with  these.    See  (c)  below. 

(a)  C0RYDALINE  A.  [Adermann's  alkaloid  No.  1,  see  (c) ;  not  Ader- 
mann's  Corydaline,  see  (&)  and  (d)],  Ci8H19N04  (Wicke)  or  C22H29N04 
=  [C18Hi7(CH30)4N]  (Dobbie)  ;  crystallizes  in  prisms  or  needles ;  M.P. 
134°  (Dobbie)  ;  alkaline  reaction ;  bitter  in  alcoholic  solution,  or  in  form 
of  salts.   Becomes  yellow  on  exposure. 
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Soluble  in  ether,  chloroform,  benzene,  amyl  alcohol,  carbon  bisulphide, 
and  turpentine ;  with  difficulty  in  alcohol  ;  not  in  water,  which  precipi- 
tates it  from  alcohol.     The  best  solvent  is  a  mixture  of  ether  and 
alcohol. 
Precipitants : 

Alkaline  hydrates,  sol.  in  excess 

(Wicke)  ;  insol.  (M.  Freund). 
Alkaline  carbonates. 
Ammonia. 

[Not  lead  acetate,  neutral  or 
basic] 

Tannic  acid  (to  alcoholic  solutn). 
Picric  acid,  crystalline. 
Platinum  chloride,  yellow  crys. 
Gold  chloride,  yellow  crystalline. 

Colour  tests : 

Concentrated  sulphuric  acid,  colourless  ?  (Dupuy  says  yellow  to  red). 
Nitric  acid  produces  a  brownish -red  resinous  substance. 
(b)  FUMARINE  A.  [Adermann's  Corydaline  (?),  Bulbocapnine  (?),  see(/)], 
C20H19NO2  (Reichwald)  ;   six-sided  clino-rhombic  prisms  ;  optically  in- 
active, alkaline,  bitter.    Acetate  very  soluble. 

Soluble  in  alcohol  (difficultly,  Reichwald),  in  11  parts  chloroform, 
78  benzene,  in  amyl  alcohol  and  carbon  bisulphide  ;  but  with  difficulty  in 
water,  and  sparingly  in  ether  or  petroleum  ether. 
Precipitated  by 
Alkaline  hydrates. 
[Not  by  lead  acetate  neutral.] 
Potassium  bichromate,  (pp.  is  F.Cr04] 
[No  coloration  or  pp.  with  chlorine.] 
Colour  tests : 

Concentrated  sulphuric  acid,  dark  violet,  changing  gradually  to 
brownish-green. 

Concentrated  sulphuric  acid  with  potass,  bichromate,  brown  (Reich- 
wald obtained  a  green  with  violet  streaks). 
Nitre  added  to  sulphuric  acid  solution,  greens  violet^yellow. 
Nitric  acid,  colourless  cold,  yellowish-brown  on  evaporation. 
Frohde's  reagent,  violet~vdark  green. 
Seleno-sulphuric  acid,  pure  violet. 
Vanadyl  sulphate,  emerald. 


Jfotass.     suipnocyamde,  white 
crys. 

Potass,  chromate,  yellow. 

„  bichromate. 
Sodium  phospho-tungstate. 
Potass,  iodide,  white. 
Iodo-potassic  iodide,  brown. 
Mercuric  -  potassic  iodide,  yel- 
lowish-white. 
Iodine  tincture. 
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(c)  ADERMANN'S  ALKALOID  NO.  /.  C„0H21NO4 ;  M.P.  138°.  Optically 
active  ;  extracted  by  ether  from  acid  solution. 

Isomeric  with  hydro-berberine  (see  Berberis),  and  yielding  Berberine 
on  oxidation  (disputed  by  Dobbie  and  Lauder). 

(d)  ADERMANN'S  CORYDALINE  [Fumarine  ?  compare  (&)],  C22H21N04.  An 
alkaloid  resembling  Caffeine,  and  giving  following  colour  tests  : 

Concentrated  sulphuric  acid,  yellow ~»violet. 

„  „  „    with  potas.  bichromate,  colours  like 

those  with  strychnine. 
Frohde's  reagent,  violet,  or  green  streaked  with  violet. 
Seleno-sulphuric  acid,  light  violet. 

(e)  Adermann  also  isolated  an  amorphous  alkaloid. 

(/)  BULBOCAPNINE,  A.,  C34H36N207,  compare  (b).  Freund  and  Josephy 
separated  this  alkaloid,  as  well  as  Corycavine,  from  commercial  '  Cory- 
daline  '  (which  contained  (a)  also).    M.P.  1 98°-199°  ;  dibasic. 

Precipitated  by  alkalies  ;  soluble  in  excess. 

(g)  CORYCAVINE,  A.,  C23H23N05 ;  M.P.  214°-215°.  Less  soluble  in  abso- 
lute alcohol  than  is  Corydaline. 

Precipitated  by  alkalies  ;  insoluble  in  excess. 

§  81.  CORYNOCARPUS  laevigata  (Karaka  tree)  ;  Primulacece ;  New 
Zealand.  The  nut.  Investigator :  W.  Skey,  Chemical  News,  27,  190 
(1873). 

KARAKIN,  G.  or  B.  ;  percentage  composition,  C64.48H4.48031.12  (free  from 
nitrogen).  Crystallizes  in  needles  arranged  as  stars  ;  M.P.  100°  ;  feebly 
acid  reaction,  bitter,  poisonous,  producing  convulsions. 

Soluble  in  alcohol  and  hot  water,  with  difficulty  in  cold  water,  and  not 
in  ether  or  chloroform. 

It  is  absorbed  by  charcoal. 

Reactions : 


Alkaline  hydrates  )  dissolve 
Ammonia  ) 


[No  pp.  tannic  acid.] 
Fehling's  solution,  green  pp.,  with  reduction  when  in  certain  pro- 
portions. 

No  pp.  Zincic-potassic-sulphocyanide. 

„     Mercuric-potassic  iodide. 
Concentrated  sulphuric  acid,  dark  rose  on  warming. 
Acids  generally,  dissolve. 
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§  82.  CRAT.32GUS  Oxyacantha  (Thorn)  ;  Rosacea.  The  bark.  Leroy, 
J.  Chim.  Med.,  17,  3. 

CRA  T/EGIN,  B.    Grayish  white  crystals  ;  bitter. 

Soluble  in  water,  with  difficulty  in  alcohol,  not  in  ether. 

i  §  83.  CREPIS  fcetida  ;  Compositce.  Investigator  :  Walz,  N.  Jahrb. 
Pharm.,  13,  176. 

CREPIN ;  bitter.  Soluble  in  ether.  Not  precipitated  by  lead  acetate, 
neutral  or  basic. 

§  84.  CUOUMIS  Melo,  Cucurbitaceat.  Substance  (a).  Investigator : 
Torosiewicz,  Repert.  Pharm.,  45,  30.  C.  Prophetarum  and  Ecbalium 
officinale  (which  see).  Substance  (b),  Winckler,  N.  Jahrb.  Pharm.,  11,31. 

(a)  MELONEMETIN,  B.    Brown  amorphous,  emetic. 
Soluble  in  water  and  alcohol,  not  in  ether. 

(b)  PROPHETIN,  G.,   C20H36O7  ?    Resinous,  white  amorphous,  bitter. 
Acids  produce  prophetein  and  sugar. 

Soluble  in  alcohol  in  almost  all  proportions,  also  in  ether,  with  diffi- 
culty in  water. 
Precipitated  by  tannic  acid. 

[Not  by  lead  acetate,  neutral  or  basic] 
Concentrated  sulphuric  acid,  reddish-brown. 

§85.  CYCLAMEN  Europseum;  Primula  veris  (small  quantity  in  root); 
Anagallis  arvensis  (very  small  quantity)  ;  Limosella  aquatica.  Primulacece. 
Investigators  :  Saladin,  Journ.  Chim.  Med.,  6,  417  ;  Martius,  N.  Repert. 
Pharm.,  8,  388  ;  Hilger  and  Mutschler,  Ann.  Chem.  Pharm.,  185,  214,  and 
others. 

(a)  CYC  LAM  IN,  G.,  (Primulin,  Arthanitin),  C20H34O10  or  C36H66Oie  (G. 
Michaud),  crystalline  (Saladin),  or  amorphous  (De  Luca) ;  M.P.  236°  ; 
neutral  reaction  ;  sharp  taste  ;  feebly  Isevo-rotatory.  The  powder  causes 
sneezing.    Acids  give  Cyclamiretin  and  sugar.    Resembles  Saponin. 

Soluble  in  water  after  exposure  to  moist  air ;  the  solution  is  frothy ; 
dissolved  also  by  methyl  and  amyl  alcohols,  acetic  ether,  glycerine ; 
sparingly  in  absolute  alcohol  (Mutschler  gives  solubility  for  96  per  cent, 
alcohol,  1  in  71).  Insoluble  in  ether,  chloroform,  benzene,  petroleum 
ether,  or  carbon  bisulphide. 

Precipitants : 

Lead  acetate,  neutral.  Fehling's  solution,  white  pp.,  no 

I       Silver  nitrate.  cuprous  oxide  formed. 

Copper  sulphate.  [No  pp.  Cadmium-potassic  iodide.] 
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Colour  tests :  Concentrated  sulphuric  acid  gives  a  red  solution  from 
which  water  precipitates  Cyclamiretin. 

(6)  CYCLAMIRETIN,  G.-deriv.  (see  above),  C14H1606  or  CI5H2202.  Amor- 
phous, resinous  ;  M.P.  198° ;  tasteless,  odourless  ;  very  poisonous. 

Soluble  in  alcohol,  not  in  water.  In  ether,  Hilger  states  it  to  be  soluble, 
but  De  Luca  insoluble. 

Precipitants  : 

Silver  nitrate.  |     Fehling's  solution,  pp. 

§  86.  CYTISUS  laburnum,  C.  supinus,  C.  elongata.  The  seed  ;  about 
3  per  cent.,  Ulex  Europseus  (Furze),  about  0-2  per  cent,  of  seed  ;  also  in 
bark  and  green  buds.  Leguminosce.  Investigators :  A.  W.  Gerard,  A. 
Partheil,  etc. 

CUISINE,  A.  (  =  TJlexine,  A.  Partheil)  ;  C„HuN„0  ;  crystalline  ;  M.P. 
154°  (152°-153°,  Partheil).  When  cautiously  heated,  gives  crystalline  sub- 
limate. Lasvo-rotatory,  [a]n=  - 119-37.  Taste  rather  bitter  and  caustic. 
Causes  dilatation  of  the  pupil ;  powerful  base,  displaces  ammonia  ;  perma- 
nent in  air.  Salts  usually  soluble  in  water  and  alcohol  ;  not  easily 
crystallizable  except  the  nitrate. 

Soluble  in  nearly  all  proportions  in  water  and  alcohol,  also  dissolved 
by  amyl  alcohol,  but  scarcely  or  not  at  all  in  ether,  benzene,  carbon  bi- 
sulphide, cold  chloroform  (?).    (Partheil  now  states  that  the  alkaloid  is 
readily  soluble  in  chloroform.) 
Precipitants : 

Alkaline  hydrates  \ 

„       carbonates  I  dissolve. 
Ammonia  j 
[Not  pp.  by  basic  lead  acetate.] 

Tannic  acid,  pp.  up  to  1  in  300.    Free  base  or  alkaline  solution. 

Picric  acid,  1  in  1,000. 

Ferric  chloride,  see  colour  tests. 

[Platinum  chloride,  not  dilute,  but  yellow  pp.  in  strong  solutions.] 

Gold  chloride. 

[Not  potass,  chromate.] 

Phospho-molybdic  acid,  1  in  10,000,  acid  solutions. 
Phospho-tungstic  acid,  1  in  30,000. 

Iodo-potassic  iodide,  dark  brown  becoming  crystalline,  very  dilute. 
[Cadmium-potassic  iodide,  strong  solution  ?] 
Mercuric-potassic  iodide,  1  in  5,000  (the  nitrate). 
[Mercuric  chloride,  pp.  with  free  base  but  not  salts.] 


[No  pp.  chlorine  water.] 
Bromine  water,  orange-yellow  pp. 
Colour  tests  : 

Concentrated  sulphuric  acid,  colourless. 

„  „  „     with  potass,  bichromate,  yellow-wbrown 

~vgreen. 

,,  „  „     with  nitric  acid,  yellow. 

Ferric  chloride,  red  coloration  ;  hydric  peroxide  added  to  this  removes 
colour,  but  a  blue  tint  appears  on  warming,  recognisable  with 
milligramme. 
§  87.  DAMIANA  (Turnera  Aphrodisiaca). 

DAMIANIN  P>.  (name  suggested)  ;  amorphous,  light  brown,  bitter  sub- 
stance ;  free  from  nitrogen  and  non-glucosidal. 

Soluble  in  water  and  alcohol.  Insoluble  in  ether,  chloroform,  benzene, 
petroleum  ether,  or  carbon  bisulphide. 

Not  precipitated  by  lead  acetate,  neutral  or  basic,  nor  by  other  of  the 
usual  reagents. 

§  88.  DAPHNE  Mezereuin  (Mezereon  bark),  D.  alpina  ;  Thymelece. 
Investigators  :  Vauquelin,  Ann.  Chim.,  84,  174  ;  Zwenger,  Ann.  Ch.  Ph., 
115,  1  ;  Rochleder,  Jnl.  Pract.  Ch.,  90,  442,  and  others. 

(a)  DAPHNIN  G.,  C15H1609+2H„0  (Zwenger),  or  C30H34Oi9  (Rochleder) ; 
crys.  in  fine  needles  or  rectangular  plates  ;  loses  water  at  100°  ;  M.P.  200°, 
recrystallizing  on  cooling  ;  at  higher  temperatures  a  sublimate  of  Daph- 
netin.    Reaction  neutral ;  taste  bitter  and  astringent. 

Soluble  in  hot  water,  hot  alcohol,  warm  amyl  alcohol,  and  warm  acetic 
acid,  also  in  chloroform  ;  with  difficulty  in  cold  water  or  alcohol,  and  not 
in  ether. 

Removed  by  chloroform  from  acid  solutions. 

Reactions : 

Mkaline  hydrates     j  disgolye  u 

„       carbonates  )  J 
?  Pp.  Lead  acetate  neutral,  Dragendf.  (not  lead  acet.  neutral,  Roch- 
leder). 
Pp.  Lead  acetate  basic. 

Ferric  chloride,  a  faint  blue  with  concentrated  solutions. 
[Silver  nitrate,  no  pp.  ;  slight  reduction  on  warming.] 
Concentrated  sulphuric  acid  with  nitric  acid,  red  (yields  oxalic  acid). 
Nitric  acid,  red. 

(6)  DAPHNE  TIN     G.  -  derivative     [Dioxycoumarin    ?  (Stunkel)], 
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2(C9HC04)H20  ;  crys.  fine  clino-rhombic  prisms  ;  M.P.  253°,  with  subli- 
mate and  odour  of  Coumarin  ;  feebly  acid  reaction,  astringent  taste. 

Soluble  in  hot  alcohol  and  boiling  water  (yellow  solution),  with 
difficulty  cold,  or  in  ether,  and  not  in  benzene,  chloroform,  or  carbon 
bisulphide. 

Eeactions  : 

Alkaline  hydrates     1  •,.     ,  , 
„      carbonates  f  dissolve  red. 

Lead  acetate  neutral,  pp. 

Ferric  chloride,  green  coloration  with  concentrated  solutions. 
Silver  nitrate,  reduced. 
Fehling's  solution,  reduced. 

Concentrated  sulphuric  acid,  on  gently  warming,  dissolves  yellow  ; 

water  reprecipitates  unchanged. 
Nitric  acid,  gradually  intense  red. 
Hydrochloric  acid,  dissolves  on  warming,  unchanged. 

(c)  COCCOGNIN  B.,  C20H22O8 ;  crystalline  ;  sublimate  and  odour  of 
Coumarin  on  heating. 
Soluble  in  alcohol,  with  difficulty  in  water,  not  in  ether. 

§  89.  DATISCA  Cannabina  ;  Daliscacem.  Investigators  :  Braconnot, 
Ann.  Chim.  Phtjs.,  [2]  3,  277  ;  Stenhouse,  Ann.  Chem.  Pharm.,  98,  166. 

(a)  DATISCIN  G-.  (formerly  mistaken  for  Inulin),  C.(1H2„On  ;  crys.  silky 
needles;  M.P.  186°;  neutral  reaction,  bitter.  Yields  DatTscetin  and  sugar 
on  treatment  with  acids. 

Soluble  in  alcohol  and  hot  water ;  with  difficulty  in  cold  water  or  ether. 
Eeactions : 

Alkaline  hydrates  ] 

„      earths     ^deep  yellow  solutions  ;  acids  reprecipitate. 

Ammonia  J 

Lead  acetate  neutral  1  ... 

„      basic    f  yellow  pp.,  gelatinous. 

[Tannic  acid,  no  pp.] 
Ferric  chloride,  brownish-green  pp. 
Copper  sulphate,  greenish  pp. 
Stannic  chloride,  pp. 

(b)  DATISCETIN  (from  above), C15Hi0O6 ;  colourless,  tasteless, crystalline. 
Soluble  in  alcohol  and  ether  ;  scarcely  in  water. 

§  90.  DAUCUS  Carota  (Carrot)  ;  UmbelU/erce. 
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[CAROTIN,  not  bitter.  Soluble  with  difficulty  in  water,  but  taken  up  by 
soap  solution.    Partlv  precipitated  by  lead  acetate.] 

[HYDR0CAR0TIN  =  Angelica  bitter  (Brummer) ;  not  identical  with  Chole- 
sterin,  but  of  same  class  (Hiisemann) ;  C18H30O  ;  crystalline  ;  M.P.  126"5° 
or  137°  (Reinitzer)  ;  neutral  reaction  ;  not  bitter.    Floats  on  water. 

Soluble  in  hot  alchol  and  in  ether,  benzene,  chloroform,  carbon  bisul- 
phide, acetone.    Not  in  cold  water  or  cold  alcohol,  but  in  soap  solution. 

Alkaline  hydrates,  no  action. 

Concentrated  sulphuric  acid,  ruby-red.] 

§  91.  DELPHINIUM  Staphysagria,  L.  (Larkspur)  ;  Ranunculacew .  The 
seeds  (Stavesacre  seeds),  substances  (a)  to  (d).  D.  consolida,  alkaloid  (e). 

(a)  DELPHININE  A,  C2.2H35N06  (?) ;  rhombic  crystals  (from  ether)  ; 
alkaline  reaction  ;  bitter  and  sharp  taste  ;  M.P.  variously  given  as  65°, 
90°,  120°,  191-8°  ;  sublimate  at  149° ;  very  poisonous.  The  nitrate  and 
sulphate  are  sparingly  soluble  in  water,  alcohol,  or  ether. 

Soluble  in  1,594  parts  cold  water,  44  absolute  alcohol,  53  ether,  20  ben- 
zene, 642  petroleum  ether,  and  readily  in  chloroform. 

Benzene  and  chloroform  remove  it  from  alkaline  solution,  and  in  traces 
from  acid  solution  ;  petroleum  removes  it  slowly  from  alkaline  solutions. 
Precipitants  : 

Alkaline  hydrates,  pp.  scarcely  sol.  in  excess. 

,,  carbonates. 
Ammonia,  pp.  scarcely  sol.  in  excess. 
Tannic  acid,  pp.  (cloud  1  in  3,000). 
Picric  acid,  amorphous  yellow  (1  in  3,000). 
Platinum  chloride,  greenish-yellow  (slight  at  1  in  3,000). 
Gold  chloride,  lemon-coloured  pp. 
[Not  potassium  bichromate.] 
Phospho-molybdic  acid,  grayish-yellow. 
Iodo-potassic  iodide,  kermes  coloured  pp.  (1  in  3,000). 
Bismuth-potassic  iodide,  orange-red. 
Cadmium-potassic  iodide. 
Mercuric-potassic  iodide,  yellowish-white. 
Mercuric  chloride,  at  1  in  3,000,  a  cloud  only  at  first. 
Iodine  tincture. 
Colour  tests : 

Concentrated  sulphuric  acid,  no  effect,  or  light  brown. 
„  ,,         „     with  sugar,  no  effect. 

„  „         ,,     with  bromine,  violet. 
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Concentrated  sulphuric  acid  witb  nitric  acid,  no  effect,  or  light  yellow. 

Nitric  acid  alone,  no  effect,  or  very  pale  yellow. 

Acids  in  general,  no  pronounced  colour. 

Frohde's  reagent,  no  effect,  or  reddish-brown~v  dirty  green. 

(b)  STAPHISAGRINE  A.,  G.,H,5N05  (a  mixture  ?  Charalampi)  ;  amor- 
phous ;  M.P.  90°  ;  optically  inactive,  reaction  alkaline,  bitter. 

Soluble  in  200  parts  water,  855  ether,  as  well  as  in  alcohol  and  chloro- 
form. 

Colour  tests  (uncertain)  : 

Concentrated  sulphuric  acid,  red«»~violet.    (Muter  says  no  effect.) 

„  „  ,,    with  sugar,  brown. 

„  ,,  ,,      ,,    nitric  acid,  no  effect. 

,,  hydrochloric  acid,  no  effect. 

Frohde's  reagent,  brown-w violet.    (No  effect,  Muter.) 

(c)  DELPHINOIDINE  A.,  C42H68N207  (?)  ;  amorphous  ;  M.P.  110M20"  ; 
alkaline  reaction,  poisonous. 

Soluble  in  17"8  parts  90  per  cent,  alcohol,  4  of  ether  sp.  gr.  0728,  or 
37  absolute  ether,  30  parts  benzene,  9  petroleum  ether  ;  also  in  chloroform, 
but  scarcely  in  water. 

Chloroform  and  benzene  remove  from  alkaline  solution,  and  the  latter 
traces  even  when  the  solution  is  acid. 
Colour  tests : 

Concentrated  sulphuric  acid,  reddish-brown. 

,,  ,,  „    with  bromine,  violet. 

„  „  „      „    sugar,  green. 

„  „  ,j  nitric  acid,  no  effect  (Muter). 

Nitric  acid  alone,  no  pronounced  colour. 
Acids  generally,  solution  remains  light  coloured. 
Per-iodic  acid,  blood-red,  gradually  darkening. 

i,         .,     with  sugar,  brownish-green. 
Frohde's  reagent,  blood-red. 

(d)  DELPHISINE  A.,  C27H46N204  ;  crystalline  ;  M.P.  189°  (Charalampi)  ; 
extremely  poisonous. 

Soluble  in  370  parts  absolute  alcohol,  readily  in  chloroform,  in  43  parts 
ether  of  sp.  gr.  0728  or  71  parts  absolute  ether,  75  benzene,  665  petroleum 
ether  ;  slightly  in  water. 

.  (e)  CALCITRAP1NE  A.    Soluble  in  ether  and  chloroform. 
Reactions : 

Picric  acid,  pp.  (at  1  in  1,000  after  6  hours). 
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[Platinum  chloride,  cloud.] 
Gold  chloride,  yellow  pp. 

Phospho-molybdic  acid,  yel.  pp.,  becoming  bluish-green  after  24  hours. 
Bismuth  potassic  iodide,  orange  pp. 
Cadmium  potassic  iodide,  pale  yellow  pp. 
Mercuric-potassic  iodide,  pp.  yellow  amorphous. 
Colour  tests  : 

Concentrated  sulphuric  acid,  dark  brown,  changing  to  violet,  then 
grayish-brown. 

Frohde's  solution,  olive-green,  becoming  grayish-yellow  in  24  hours. 

§  92.  DIGITALIS  lutea  and  purpurea  (Foxglove)  ;  Scrophidariacea. 
There  is  considerable  divergence  of  opinion  regarding  the  individuality 
and  relative  importance  of  the  active  principles  of  Digitalis,  as  will  be 
noticed. 

(1)  DIGITALIN  G.  (Nativelle's  Digitalin  [Walz's  Digitalin  differs  greatly 
from  this  in  solubility,  see  below]  ;  Nerianthin  ?  see  Nerium),  C4!,H730.,„  (?). 
'  Commercial  Digitalin  contains  the  four  substances  (1)  to  (4),  but  No.  2 
principally  '  (Schmiedeberg).  '  Commercial  Digitalin,  crystallized,  consists 
chiefly  of  Digitonin  (3),  which  is  useless  medicinally  '  (Kiliani).  '  Crys- 
tallized Digitalin  is  a  distinct  chemical  individual  ;  it  is  not  necessary  to 
denote  it  by  Digitoxin,  etc'  (Arnaud).  Acids  produce  dextrose,  galactose, 
and  Digitogenin  (la).  Prepared  according  to  Nativelle's  method,  it 
crystallizes  in  fine  needles  ;  M.P.  243°  (Arnaud)  ;  neutral  reaction,  taste 
gradually  bitter.    Dilates  pupil  ;  very  poisonous. 

Solubility*  in  water  very  slight  even  boiling,  N.  (in  125  cold  or  42 
boiling,  W.),  12  cold  alcohol,  6  boilinsr,  N.  (2i  cold,  1  to  2  parts  boiling,  W.), 
with  difficulty  in  ether,  N.  (in  20,000  cold  or  10,000  hot,  W.).  Miscible  in 
all  proportions  with  ordinary  chloroform,  but  less  soluble  in  pure  chloro- 
form, Dragendorff  (1  in  80,  Schlimpert)  ;  dissolved  with  difficulty  also 
by  benzene  and  amyl  alcohol. 

It  is  remove;!  from  acid  solutions  by  immiscible  solvents — benzene, 
ether,  chloroform  (partly),  amyl  alcohol  (partly). 

Reactions  (mostly  negative)  : 

[Not   precipitated   by   neutral    lead    acetate]   nor   metallic  salts 

(Fresenius). 
Tannic  acid,  pp. 
Picric  acid,  not  at  1  in  3,000. 

Gold  chloride,  crystalline  pp.  ;  at  first  clear  at  1  in  3,000. 
*  N.  =  Nativelle ;  W.  =  Walz. 
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[Not  phospho-molybdic  acid.] 

[Pbospho-antimonic  acid, cloud  at  1  in  1,000;  sol.  warm,  reappearing 
cold.] 

[Iodo-potassic  iodide,  cloud  not  permanent.] 
[Bistnuth-potassic  iodide,  cloud  ;  pp.  in  concentrated  solutions.] 
[Not  cadmium  potassic  iodide. 
[Not  mercuric-potassic  iodide. 
[Not  iodine.] 
Colour  tests  (authorities  differ)  : 

Concentrated  sulphuric  acid,  green  (greenish-brown,  Dragendorff). 
,,  „  „    with  bromine,  red-^green  with  water. 

,,  „  „     with  nitric  acid,  pale  yellow. 

„  nitric    acid    alone,    colourless  ~v  yellow  (Nativelle), 

emerald  (Homolle.) 
Friihde's  reagent,  dark  orange->~cherry  ;  in  half -hour,  brownish-black  ; 
in  twenty- four  hours  greenish-yellow  with  black  flocks  (Dragendorff  ). 

(la)  DIGITOGENIN  G.-deriv.,  C]5H240:j.  From  preceding  and  from 
Digitonin. 

Soluble  in  100  cold  or  35  parts  boiling  93  per  cent,  alcohol,  30  cold  or 
20  boiling  chloroform,  and  in  30  cold  glacial  acetic  acid  (Kiliani). 

(2)  DIGIT0XIN.  [The  most  important  constituent  of  Digitalis  (Kiliani); 
this  denied  by  Arnaud,  see  (1).] 

Soluble  in  hot  alcohol  and  in  chloroform  ;  with  difficulty  in  cold 
alcohol  or  ether  (insol.  Dupuy)  ;  and  not  in  water  or  benzene. 

(3)  DIGITONIN  G-,  C;11H5,017  (Houdas),  or  C,7H4(iOi4  (Kiliani).  Crys- 
tallizes from  85  per  cent,  alcohol,  but  amorphous  from  stronger  alcohol  ; 
M.P.  235°  (Kiliani)  ;  lasvo-rotatory  (-50°  for  a  2"8  per  cent,  solution  in 
75  per  cent,  acetic  acid).  Heated  with  hydrochloric  acid  on  water  bath 
for  six  hours,  yields  Digitogenin  galactose  and  dextrose,  one  molecule  of 
each. 

Soluble  in  all  proportions  in  water  when  amorphous,  but  the  crystals 
only  dissolve  with  difficulty  :  if  heated  they  are  more  readily  soluble,  but 
the  substance  then  gives  no  crystals  on  evaporation  (Kiliani)  ;  sparingly 
in  alcohol,  and  not  in  ether,  chloroform,  or  benzene. 
Precipita-its :  Ammonia. 

Lead  acetate,  neutral  or  basic. 
Tannic  acid. 
Colour  tests : 

Concentrated  sulphuric  acid,  red  ;  violet  on  dilution. 


(4)  DIGITALEIN  G.  (Neriin  ?  see  Nerium ;  Schmiedeberg's  Digitalein 
contains,  according  to  Kiliani,  seven  or  eight  substances  with  as  much  as 
GO  per  cent,  of  Digitonin)  ;  non-nitrogenous,  gummy,  fusible,  bitter. 

Soluble  in  water  (in  all  proportions,  Dragendorff),  in  ethyl  and  amyl 
alcohol0,  but  sparingly  only  in  ether. 

Precipitated  by  tannic  acid. 

Colour  tests  : 

Concentrated  sulphuric  acid,  no  colour  (reddish-brown,  Dragendorff). 
Hydrochloric  acid  at  20°,  dissolves  brownish-green. 

§  93.  ECBALIUM  elaterium  (E.  officinalis  ;  Squirting  Cucumber)  ; 
Cueurbitacece.  The  dried  juice  (Elaterium  album  and  nigrum).  Investi- 
gator :  Walz,  N.  Jahrb.  Pharm.,  11,  178,  and  others. 

(a)  ELATERIN  B.  (Elatin),  C20H28O5 ;  crystalline;  M.P.  200°;  neutral 
reaction,  bitter,  purgative. 

Soluble  in  ethyl  and  amyl  alcohols,  chloroform,  and  carbon  bisulphide 
in  125  parts  boiling  water,  with  difficulty  cold,  in  290  ether,  also 
sparingly  in  benzene,  which  removes  it,  however,  from  acid  solutions. 

Reactions : 

In  alkaline  hydrates  and  ammonia,  soluble  (acids  reprecipitate). 

Insol.  alk.  carbonates. 

[No  pp.  lead  acetate  neutral.] 

Concentrated  sulphuric  acid,  yellow  to  dark  red. 

„  ,,         „     with  1  drop  phenol,  then  more  acid, 

crimson. 

Friihde's  solution,  yellow. 

(6)  ECBALIN  B.  (Elateric  acid  ;  not  to  confuse  with  Ecbolin,  see  Ergot), 
C.,0H;!4O4?  (Walz);  'requires  confirmation'  (Husemann).  Amorphous, 
resinous,  bitter. 

Soluble  in  water  (20  parts),  in  alcohol  and  ether  ;  also  in  alkaline 
hydrates.    Nitric  acid  dissolves  red  with  decomposition. 

(c)  ELATERID  B.,  C,„H32012  ?  (Walz)  ;  bitter. 
Soluble  in  dilute  alcohol,  not  in  water  or  ether. 
Reactions  :  Alkaline  hydrates,  dissolve. 

[No  pp.  lead  acetate  neutral  or  basic] 
Pp.  tannic  acid. 

(d)  HYDRO-ELATERIN,  C20H;!oO6  ?  (Walz);  yellow  amorphous,  not  bitter. 
Soluble  in  water,  alcohol,  and  ether  (which  removes  it  from  acid 

solutions). 
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Reactions  :  [Not  precipitated  by  lead  acetate  neutral  or  basic] 
Pp.  Tannic  acid. 

§  94.  ECHUGrIN  poison,  from  Adenium  Boehmianum  ;  Apocynacece  ; 
Africa.    Investigator  :  R.  Boehm,  1889. 

ECHUGIN  G.  (about  10  per  cent,  of  the  poison)  ;  crys.  silky  rhombic 
plates  ;  bitter,  cardiac  poison. 

Soluble  in  water  and  alcohol  ;  not  in  ether. 

§  95.  ELEMI  resins  (from  Canarium,  Icica,  etc.)  ;  Amyridacece.  (The 
two  following  substances  are  included  here  for  convenience  of  reference, 
but  do  not  belong  to  the  groups  under  treatment.) 

(a)  AMYRIN,  2(C10H16)H2O  (Fliickiger)  ;  crystalline;  M.P.  177°  with 
sublimate. 

Soluble  in  alcohol  (27  parts),  and  in  ether,  chloroform,  carbon- 
bisulphide. 

(&)  BRYOIDIN  (Baups'  Brei'din  ;  distinct  from  Bryonin,  see  Bryonia). 
2(O10H16)3H2O  (Fliickiger)  ;  prismatic  crystals  ;  M.P.  135°,  with  subli- 
mate. 

Soluble  in  alcohol,  ether,  chloroform,  acetic  acid,  and  glycerine. 
Dry  hydrochloric  acid  gas  gives  red-wvviolet-wgreen. 

§  9G.  EPHEDRA  monostachia  and  E.  vulgaris,  var.  Helvetica  ;  Gne- 
tacece.    Investigators  :  Nagai,  Spehr. 

(<s)  EPHEDRINE  A.  (the  alkaloids  so  named,  by  Nagai  and  Spehr  respec- 
tively, do  not  agree  in  properties  ;  they  are  here  described  together,  Ng. 
referring  to  Nagai's  base,  and  Sp.  to  that  of  Spehr),  C1(1H15NO  (Ng.),  or 
C^H^NO  (Sp.)  ;  taste  bitter  (Ng.),  burning  (Sp.)  ;  M.P.  21(J°  (Ng.), 
112°  (Sp.). 

Soluble  with  difficulty  in  water,  Ng.  (very  soluble,  Sp.)  ;  readily  in 
alcohol,  Ng.,  Sp. ;  in  chloroform  easily,  Ng.,  Sp.  (1  in  11,  Sp.)  ;  in  ether 
easily,  Ng.  (1  in  98,  Sp.)  ;  in  benzene  easily,  Ng.  (1  in  1,180,  Sp.). 

(b)  PSEUD0-EPMEDR1NE  A.,  C10H15NO  (Nagai)  ;  M.P.  115° ;  bitter. 
Soluble  readily  in  alcohol,  in  15  parts  ether,  2G  benzene  ;  with  difficulty 

in  water. 

§  97.  ERGOT  of  rye  (Secale  cornutum  ;  Claviceps  purpurea,  Tulasne  ; 
Scierotium  clavus,  D.C.  ;  Spermoeiia  clavus,  Fries)  ;  Fungi.  Investigators, 
numerous. 
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In  addition  to  the  alkaloids  described  below,  the  following  substances 
have  been  found  in  Ergot  :  Scleromucia  (2  to  3  per  cent.),  Sclerotic 
Acid  (1  to  4  per  cent.),  Cholesterin,  Mycose,  Mannite,  Leucine,  Methyl-, 
and  Trimethyl-amine.  Several  colouring  matters  have  been  isolated  by 
Dragendorff  (Dorpat.  Naturf.  Gesell,  4,  392),  viz.  :  Scler-erythrin,  Picro- 
sclerotin,  Fusco-sclerotic  Acid,  Sclero-xanthin,  and  Sclero-crystallin.  For 
Vernine,  also  present,  see  Vicia  sativa. 

(a)  ERGOTINE  A.,  CMH5.,N,0.,  (Wenzell,  Amer.  J.  Pharm.,  35,  193)  ; 
amorphous,  alkaline,  feebly  bitter  ;  salts  amorphous. 

Soluble  in  water  and  alcohol  ;  not  in  ether  or  chloroform. 
Precipitants  : 

[Not  lead  acetate,  neutral.] 

Tannic  acid. 

[Platinum  chloride,  in  an  alcoholic+ether  solution.] 

Gold  chloride. 

[Not  potass,  cyanide.] 

Phospho-molybdic  acid,  separated  by  this  means  from  tiimethylamine, 

which  is  not  precipitated. 
Mercuric  chloride,  but  not  in  acid  solutions  (see  Ecboline). 

(b)  ECBOLINE  A.  ■  amorphous,  alkaline,  slightly  bitter.  Salts  amorphous. 
Soluble  in  water  and  alcohol  ;  not  in  ether  or  chloroform. 
Precipitants : 

Potass,  cyanide,  white. 
Phospho-molybdic  acid. 
Mercuric  chloride,  in  acid  solu- 
tion (see  Ergotine  above). 


[Not  lead  acetate,  neutral.] 
Tannic  acid. 


Platinum  chloride,  yellow. 
Gold  chloride. 
Colour  tests  :  Concentrated  sulphuric  acid,  dark  red" 
(c)  ERGOTININE  A.  (Tanret:s),   C35H40N4O6 ;   fluorescent,  crystalline, 
slightly  bitter.  Salts  readily  decompose.    Acid  solutions  gradually  redden. 
Alkalies  evolve  Methylamine. 

Soluble  in  alcohol  (becoming  green,  then  brown),  also  in  chloroform  and 
ether  (but  with  difficulty  in  the  latter  after  exposure)  ;  not  in  water. 
It  is  removed  from  acid  solutions  by  ether  and  chloroform. 
Precipitants : 


Tannic  acid. 
Platinum  chloride. 
Gold  chloride. 
Phospho-molybdic  acid. 


Iodo-potassic  iodide. 
Mercuric-potassic  iodide. 
[Not  mercuric  chloride.] 
Bromine  water. 
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Colour  tests : 

Concentrated  sulphuric  acid  with  }  water,  reddish-violet  in  presence 
of  ether. 

Concentrated  sulphuric  acid  with  sugar,  red,  then  brown. 
Frohde's  reagent,  violet~vblue. 
(rf)  CORNUTINE  A.  :  only  stable  when  combined  with  acid.   The  aqueous 
solution  decomposes. 
Soluble  in  alcohol. 

§  98.  ERYTHREA  Centaureutn  (Common  Centaury),  E.  chilensis 
(Chironia  chilensis),  Sabattia  vulgaris  (Chironia  angularis)  ;  Gentianacece. 
Investigators  :  Mehu,  Jonrn.  de  Pharm.,  [4],  3,  265,  etc.  ;  also  Ph.  J., 
Trans.,  [3],  1,  990  ;  Lendrich,  and  others. 

(a)  ERYTHROCENTAURIN  G.,  Cs?H2J08  ?  (C9H14Oa,  Lendrich)  ;  crystalline 
needles  (amorphous,  terebinthinate,  Lendrich)  ;  M.P.  136° ;  neutral 
reaction,  bitter  ?  (tasteless,  Mehu).  Reddened  by  light,  but  colourless  on 
re-solution  ;  not  fluorescent. 

Soluble  in  1,630  parts  cold  water  or  35  boiling,  in  48  of  86  per  cent, 
alcohol,  13^  chloroform,  245  ether,  and  in  benzene,  carbon  bisulphide,  fatty 
and  essential  oils. 

Reactions  : 

Alkaline  hydrates  1  j.  , 
.  •    J  -  dissolve. 

Ammonia  J 

No  pp.  lead  acetate,  neutral  or  basic. 

Nor  tannic  acid,  Mehu  (pp.,  Dragendorff). 

No  pp.  metallic  salts. 

Not  affected  by  bromine. 

Potass,  permanganate,  reduced. 

No  colours  or  effect  with  concentrated  sulphuric,  nitric,  or  other  acids 

— even  chromic. 

Solution  in  sulphuric  acid  gives  odour  of  Menyanthol  on  warming. 

§  99.  ERYTHROPHLCEUM  guinense  (Sassy  tree,  Doom  or  Ordeal 

bark)  ;  Legummosae.  Investigators  :  Gallois  and  Hardy,  Pharm.  J.  Trans., 
[3],  7,  77. 

ERYTHROPHLCEINE  A.  (the  'Muawine'  from  ' Muawi '  ?)  ;  crystalline, 
alkaline,  poisonous  (acts  on  heart).    Crystalline  salts. 

Soluble  in  water,  alcohol,  acetic  ether,  and  carbon  bisulphide  ;  with 
difficulty  in  ether,  chloroform,  or  benzene. 

Removed  from  aqueous  solution  by  acetic  ether. 


Iodo-potassic  iodide,  yellowish- 
red. 

Bismuth  potassic  iodide,  yellow. 
Cadmium  potassic  iodide1) 
Mercuric-potassic  iodide  -  white. 
Mercuric  chloride  j 


Precipitants : 

Alkaline  hydrates,  white. 
Ammonia,  white  crystalline. 
Gold  chloride,  white. 
Potass,  bichromate,  yellow. 
Phospho-molybdic    acid,  dirty 
green. 

Colour  test  :  Concentrated  sulphuric  acid  with  permanganate,  violet. 

§  100.  EUGENIA  pimenta  (Myrtus  cheken — yielding  Cheken-leaves — 
Allspice,  pimento)  ;  3h/rtacea\  The  leaves.  Investigator  :  J.  Winters 
England,  Amer.  J.  Ph.,  1883,  246. 

(a)  CHEKENIN  B.  (Cheken  bitter)  ;  very  bitter,  unpleasant  odour,  not 
poisonous. 

{b)  CHEKENETIN,  CnH70(i+H„0  ;  yellowish-green  needles,  giving  green 
solutions  with  alkalies,  changing  to  bluish-violet  and  red. 

§  101.    EUONYMUS   Europseus   (Spindle  tree),   E.  atropurpureus 
( Wahoo  bar  k).   Investigator  :  A.  B.  Prescott,  Amer.  J.  Ph.,  1883  and  1889. 
EU0NYMIN  G.  ;  amorphous,  bitter,  odourless. 

Soluble  in  alcohol  and  petroleum  ether,  slightly  in  water  and  ether  ; 
not  in  carbon  bisulphide  or  benzene. 
Precipitants  (with  alcoholic  solution) : 
Tannic  acid,  slight  white  pp. 
Picric  acid,  pp.,  but  not  at  once. 

Sodium  phospho-molybdate,  pp.  greenish-yellow,  becoming  blue  with 

ammonia, 
lodo-potassic  iodide,  reddish -brown. 
Mercuric-potassic  iodide,  white. 
Colour  tests  : 

Concentrated  sulphuric   acid,  yellow-wreddish-brown  (potass,  bi- 
chromate intensifies  the  colours). 
„  nitric  acid  7  i, 

,,  hydrochloric  acid   j  ^ 

§  102.  EUPATORIUM  cannabinum  {Com  positai—TabuU flora').  Investi- 
gators :  Shamel  {Amer.  J.  Pharm.,  1892,  14,  224), isolated  (a)  ;  G.  Latin 
{Pharm.  J.  Trans,  [3],  11,  192),  substance  {b). 

{a)  EUPAT0RINE,  A.  C=0Ho5Ol6-HNO3  ?  (Shamel).  Powder  consisting 
of  microscopic  needles  ;  alkaline  reaction  ;  bitter  ;  not  fusible  without 
decomposition.    Sulphate  crys.  silky  needles. 
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Soluble  in  alcohol,  ether,  chloroform,  not  in  water. 

Removed  from  alkaline  solutions  by  ether. 

Reactions  (with  the  nitrate) : 

i       Alkaline  hydrates)     ,  u , 
.  •    J  >  soluble. 

Ammonia  ) 

Picric  acid,  crystalline  pp.,  soluble  in  alkalies,  deep  red. 

[Gold  chloride,  slight  coloration.] 

[Phospho-molybdic  acid,  green  coloration.] 

'  No  reactions  with  other  alkaloid  precipitants.' — Shamel. 

Concentrated  sulphuric  acid,  insoluble. 

Nitric  acid,  dissolves. 

Hydrochloric  acid,  insoluble, 
(i/)  EUPATORIN,  G.    Acid  taste.    Gives  sugar  and  a  red  substance  on 
boiling  with  acids — an  odour  of  raspberries  being  evolved. 
Soluble  in  hot  water,  and  in  alcohol,  ether,  chloroform. 
Not  precipitated  by  neutral  lead  acetate. 
Colour  tests  : 

Concentrated  sulphuric  acid,  dissolves,  reddish-brown. 

nitric  acid  ( light  yellow  solution. 

,,  hydrochloric  acid     )    °  J 

§  103.  EUPHORBIA   resinifera ;    Euphorbiacece;.    Yielding  euphor- 

bium  resin.    Investigator  :  Fliickiger,  Viertelj.  Pract.  Pharm.,  17,  82,  and 

others. 

EUPHORBQN,  C13H220  (Fliickiger),  or  C^Ho.O  (O.  Hesse).  Powder  or 
crystals  (needles  from  ether  or  benzene,  and  prisms  from  chloroform)  ; 
M.P.  106°-116°  ;  neutral  reaction  ;  burning  taste  ;  no  odour. 

Soluble  in  hot  alcohol  (crystallizes  out  on  cooling),  also  in  ether,  chloro- 
form, benzene,  amyl  alcohol,  but  requiring  38,000  parts  of  cold  water  for 
solution. 

Alkalies     \  (jjsgojve  ^G  onjy  slight  extent. 
Ammonia  )  J  ° 

Colour  tests  : 

Concentrated  sulphuric  acid,  yellowish-brown. 

,,  „  „     with  nitric  acid,  violet. 

Acids  in  general  exert  very  little  solvent  action. 
§  104.  FRAGARIA  vesca  (Strawberry)  ;  Rosacea.    The  root. 
FRAGARIAMARIN,  G.    Yields  sugar  and  a  red  amorphous  substance, 
Feagarin,  on  treatment  with  acids.    Fragariamarin  is  soluble  with  diffi- 
culty in  water,  alcohol,  or  ether. 


§  105.  FRAXINUS  excelsior  (Ash),  Oleadece  •  JEsculus  hypocastaneum 
(Horse-chestnut)  and  iE.  Pavia,  Sapindacece.  Mem.  :  For  other  consti- 
tuents of  horse-chestnut,  see  iEsculus  ;  and  for  Quercitrin  (contained  in 
the  leaves  of  the  ash),  see  Quercus  tinctoria.    Following  from  the  root  : 

(a)  FRAXIN,  G.  (Paviin), 

CH:CH 

C27Hi0O17,  or  C16H18OI0  =  OCH;j-C(iH(OH)  (0-C6Hn05)<  | 

O  -  CO 

(Koerner  and  Beginelli).  Crystals  resembling  zinc  sulphate  (Rocbleder)  ; 
M.P.  320°  ;  neutral,  feebly  bitter.  Acids  give  Fraxetin  and  sugar.  The 
ammoniacal  solution  shows  bluish-green  fluorescence. 

Soluble  in  1,000  parts  cold  water,  more  readily  hot,  with  difficulty  in 
cold  alcohol  but  more  easily  warm,  slightly  in  ether  to  which  it  com- 
municates fluorescence. 
Reactions  : 

Alkaline  hydrates  j 

„       carbonates     >  dissolve  to  yellow  solutions,  fluorescent. 
Ammonia  J 

Lead  acetate,  neutral  or  basic,  to  alcoholic  solution,  yellow  pp. 

„         ,,       aqueous  solution,  no  pp. 
Concenti-ated  sulphuric  acid,  yellow. 
Ferric  chloride,  green-v^yellow  pp. 

(h)  FRAXETIN,  G.-derivative. 

GH  *  CH 

C15H,A  or  C10H8O5  =  OCH,-C6H(OH)2<0_-(j,o  (Roemer). 

Yellow  crystalline  needles  and  plates  with  l^H.fl,  anhydrous  at  100°  C.  ; 
M.P.  227°  (Koerner),  re-crystallizing  on  cooling.  Acid  reaction  ;  not 
bitter. 

Soluble  in  10,000  parts  of  cold  water,  or  33  on  boiling,  with  difficulty 
in  alcohol,  scarcely  in  ether. 
Colour  tests  : 

Concentrated  sulphuric  acid,  yellow. 

,,  nitric  acid,  dark  violet~vred~vyellow-v>-colourless. 

§  10G.  FRITILLARIA  Imperialis  (Crown  Imperial)  ;  Liliacece.  The 
bulbs,  0-08  to  0-12  per  cent. 

IMPERIALINE,  A.,  CS5H60NO4  ?  (K.  Fragner).  Crys.  needles,  laevo- 
rotatory  ([a]D=  -  35-4°  in  chloroform)  ;  M.P.  254°  (browns  at  248°)  ;  very 
bitter.    Hydrochloride  solution  is  fluorescent,  the  sulphate  hygroscopic. 
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Soluble  flightly  in  cold  water,  readily  in  chloroform,  also  in  hot  alcohol,  | 
but  sparingly  in  amyl  alcohol,  ether,  benzene  or  petroleum  ether. 
Precipitants : 

Alkaline  hydrates. 

,,  carbonates. 
Tannic  acid,  yellowish-gray  flocculent. 
Picric  acid,  yellow  flocculent. 
Potassium  bichromate,  yellow  crystalline. 
Iodo-potassic  iodide,  dark  yellow  amorphous. 
Bismuth-potassic  iodide,  orange. 
Cadmium-potassic  iodide,  white  flocculent. 
Mercuric-potassic  iodide,  reddish-yellow. 
Colour  tests  : 

Concentrated  sulphuric  acid,  pale  yellow. 

t  „    with  sugar,  yellowish-green-v~flesh  colour 

•wcherry  red,  finally  dark  violet  after  long  exposure. 
Nitre  added  to  solution  in  sulphuric  acid— dark  reddish-yellow. 
Nitric  acid,  yellow. 

Hydrochloric  acid,  gradually  brownish-green  on  warming~red  on 

longer  heating.    Solution  is  fluorescent. 
Potassic  perchlorate  and  sulphuric  acid— orange. 
Frohde's  reagent,  greenish-yellow. 

§  107.  GARCINIA  mangostana  (Mangosteen) ;  Guttiferm  or  Clusiacece. 
The  shells  of  the  fruit.  Investigator  :  W.  Schmid,  Ann.  Chem.  Pharm., 
93,  83,  and  P.  B.  Liechti. 

(a)  MANGOSTIN  B.,  C20H,.,O6  (Liechti)  ;  yellow  crystalline  plates  ;  M.P. 
190°  (173°  Liechti),  with  sublimate;  neutral  reaction,  tasteless,  odourless. 
Separable  with  difficulty  from  the  resin  accompanying  it. 

Soluble  in  alcohol,  ether,  chloroform,  carbon  bisulphide,  glacial  acetic 
acid,  and  acetone  ;  not  readily  in  benzene,  and  insoluble  in  water  or 
petroleum  ether. 

Reactions 


Alkaline     hydrates  dissolve 
yellow. 

[No  pp.  neutral  lead  acetate.] 

Pp.  basic  lead  acetate. 
Not  precipitated  by  other  metallic  salts. 
Concentrated  sulphuric  acid,  dissolves  yellowish-red. 
Nitric  acid  decomposes  with  production  of  oxalic  acid. 


Ferric  chloride,  dark  green  to 

black  coloration. 
Platinum  chloride,  reduced. 
Gold  chloride,  reduced. 
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(b)  IS0MANG0STIN  (G.,0H..,.2Ori)n  ;  prepared  from  the  preceding  substance  j 
dark  brown  amorphous.  The  alkaline  alcoholic  solution  shows  green 
fluorescence. 

§  108.  GARDENIA  lucida  (G.  balsamifera,  yielding  Decamalee  Gum)  ; 
CinchonaceoB  or  Rublacece.  Investigators  :  Stenhouse  and  Grove,  J.  Chem. 
Soc,  1877. 

GARDEN  IN  B.,  C^H^O  ;  dark  yellow  glittering  crystals  ;  M.P.  1630-164<\ 
Soluble  in  alcohol,  easily  in  ether,  scarcely  in  water,  and  not  in 
petroleum  ether. 

Reactions  :  Alkaline  hydrates  do  not  dissolve. 

Concentrated  nitric  acid,  momentary  crimson. 

Hydrochloric  acid,  dissolves  on  warming. 
§  109.     GASTROLOBIUM   bilobum ;    Leguminosm.     Investigator : 
Rummel,      Chim.  Kin.,  1880,  1,032. 

GASTH0L0BIN  G.  ;  saffron  odour,  hygroscopic. 
Soluble  in  boiling  water  and  boiling  alcohol. 

§  110.  GENTIANA  lutea  (Gentian)  ;  Gentianacem.  The  root.  In- 
vestigator :  Kromayer,  Arch.  Pharm.,  [2],  110,  27,  and  others. 

(a)  GENTIOPICRIN  G.  (not  Gentianin),  C.m.H.joO^+HjO  ;  crystals  only 
obtainable  from  fresh  root  (4  gms.  from  G  lbs.)  ;  yellow,  neutral,  bitter; 
M.P.  (when  anhydrous)  120°-125°  ;  acids  give  Gentiogenin  and  sugar. 

Soluble  in  water,  alcohol  (with  difficulty  if  absolute),  chloroform, 
difficultly  also  in  benzene,  and  sparingly  in  ether. 

It  is  removed  from  acid  solutions  by  chloroform  in  part,  by  benzene 
with  difficulty,  and  in  traces  hy  ether. 
Reactions  :  Absorbed  by  charcoal. 
Alkaline  hydrates  dissolve  yellow. 
Ammonia,  warm,  dissolves  yellow. 
[Not  precipitated  by  lead  acetate,  neutral.] 

Ammoniacal  lead  acetate,  pp.  (Dragendorlf )  ;  no  pp.  (Hiisemann)  ? 
[Ferric  chloride,  no  change.] 

Silver  nitrate  ammoniacal,  reduction  and  deposit  of  silver. 
[Fehling's  solution,  not  reduced.] 
Concentrated  sulphuric  acid  dissolves  yellow  on  warming  ;  the  alkaline 
solution  on  treatment  with  sulphuric  acid  becomes  first  colourless,  then 
carmine  on  warming. 

(b)  GENTIOGENIN  G.-derivative  ;  from  above  by  boiling  with  dilute 
acids;  yellowish-brown  amorphous  powder  (permanent);  taste  bitter; 
reaction  neutral. 
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Soluble  in  alcohol  and  in  a  mixture  of  ether  with  alcohol,  but  diffi- 
cultly in  water. 

(c)  GENTIANIN  (gentianic  acid;  Gentisin),  CuHl0O6=Ci3H5O2(OGH3) 
(OH)2  ;  yellow  crystals,  neutral  reaction,  not  bitter. 

Soluble  scarcely  in  water,  and  with  difficulty  in  alcohol  or  ether. 
Alkalies  give  red  coloration. 

{d)  GENTISEIN  =  Gentisin  less  1  methyl  group  =  C13H805 ;  yellow 
crystals;  acids  give  deep  red  precipitates:  dyes  wool  yellow  (with 
alumina  mordant). 

§  111.  GETJM  urbanum  ;  Rosacea.  Investigator:  Buchner,  He  pert. 
Pharm.,  85,  184. 

GEUM  BITTER  ;  amorphous,  yellow,  neutral. 

Soluble  in  alcohol  and  ether,  with  difficulty  in  water. 

Forms  compounds  with  potash,  lime  and  lead  oxide  that  are  soluble  in 
alcohol. 

Dissolved  by  alkalies. 

§  112.  GLEDITSCHIA  triandra  ;  Leguminosce. 
GLEDITSCHINE  A.  ;  resinous  amorphous  powder. 
Soluble  in  alcohol,  not  in  water.    Salts  crystalline. 

§  113.  GLOBULARIA  alypum  ('Wild  Senna'  of  Germany),  Sela- 
ginacew.  Investigators  :  Walz,  N.  Jahrb.  Pharm.,  vols.  7  and  13;  Heckel 
and  Schlagdenhauffen,  Ann.  Chim.  Phys.,  [5],  28,  67. 

(a)  GLOBULARIM  G.,  C,0H44O14  (Walz),  or  C15Ho008  (Heckel  and  Schlag- 
denhauffen) ;  amorphous,  bitter,  neutral  powder.  Acids  give  rise  to 
sugar  and  Globularetin,  C12HJ403  (Walz),  or  C9H60  (Schlagdenhauffen)  ; 
a  substance  yielding  cinnamic  acid  on  decomposition. 

Globularin  is  soluble  in  water  and  alcohol,  but  not  in  ether. 

Precipitated  by  tannic  acid. 

Globularesin  (not  the  derivative  of  Globularin)  is  an  agreeable 
smelling  resin. 

§  li4.  GLYCYRRHIZA  glabra  (Liquorice),  G.  echinata,  Chryso- 
phyllum  glycyphlceum  ;  Leguminosm — Papilionacece  ;  also  in  Juglans  regia 
(walnut). 

GLYC YRRHIZIN ;  C44H63NOi8  (an  acid  ammonium  salt  of  Glycyrrhizic 
acid);  prismatic  needles  from  glacial  acetic  acid  solution;  M.P.  200°; 
optically  inactive,  acid  reaction,  bitter-sweet  taste. 


Soluble  in  hot  water  (gelatinous  cold),  in  alcohol  (sparingly  if  abso- 
lute), and  in  warm  ether  (Dragendorff  says  almost  insoluble). 
Reactions : 

Alkalies  dissolve  reddish-yellow,  with  characteristic  odour. 
Ammonia,  reddish-yellow  solution. 

Lead  acetate,  neutral  or  basic,  precipitates  (the  alcoholic  solution). 
Salts  of  heavy  metals  give  pp.  (Habermann). 
[Cadmium-potassic  iodide,  no  pp.] 
Sulphuric  acid,  precipitates  from  aqueous  solution. 

§  115.  GONOLOBUS  condurango  ;  Asclepiadaceee.  The  bark.  In- 
vestigators :  G.  Carrara,  see  J.  Ch.  Soc,  91,  1387;  also  Vulpius.  (A 
wax  C30H50O2,  M.P.  52°,  and  Cinnamic  acid  are  also  present.) 

G0N0L0BIN  G.  (Carrara's  Glucoside),  C40H74Ofi  ;  yellow  powder  ; 
M.P.  112°. 

Soluble  slightly  in  water  and  alcohol  ;  not  in  ether  or  petroleum  ether. 
Not  precipitated  by  iodo-potassic  iodide  or  mercuric-potassic  iodide. 
Another  glucoside  apparently  also  present,  but  details  as  yet  dis- 
cordant. 

§  116.  GRATIOLA  officinalis  (Hedge  Hyssop)  ;  Scrophulariacem.  In- 
vestigator :  Walz,  Jahrb.  Pharm.,  vols.  14,  21,  24  ;  and  N.  Jahrb.  Pharm., 
vol.  10. 

(a)  GRATIOLIN  G.,  C4.,Hi(1014  or  C4nH:j4Ou  ;  crys.  needles  from  water; 
M.P.  200°  without  change  ;  bitter,  poisonous  (slows  heart's  action).  Acids 
split  into  Gratioletin,  Gratiolaretin,  and  sugar. 

Soluble  in  893  parts  cold  water  or  476  boiling,  in  alcohol,  chloroform, 
benzene,  and  in  1,000  parts  cold  or  666  boiling  ether. 

It  is  removed  from  acid  aqueous  solutions  by  chloroform  and  benzene, 
but  not  by  ether. 
Reactions : 

Ammonia  dissolves  (water  reprecipitates). 
[Not  precipitated  by  lead  acetate,  neutral  or  basic] 
Precipitated  by  tannic  acid. 
Colour  tests : 

Concentrated  sulphuric  acid,  orange->/vbrown~<-red  at  edges  (water  re- 
precipitates). 

Concentrated  nitric  acid,  yellow  (water  reprecipitates). 

(b)  GRATIOSOUN  G,  C18H16O10  or  C46H42O20  ;  red  or  yellow  powder; 
amorphous  or  crystalline  ;  M.P.  125°  :  bitter,  with  characteristic  odour  ; 
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poisonous.  Acids  readily  change  into  sugar  and  Grdtiosoletin,  which  is 
very  bitter  and  gives  precipitate  with  tannic  acid. 

Solubility  (of  Gratiosolin)  1  in  7  parts  cold  or  5  of  boiling  water,  3  cold 
or  2  boiling  alcohol,  1,70!)  cold  or  1,100  boiling  ether. 

Reactions : 

[No  precipitate  by  lead  acetate,  neutral  or  basic] 
Tannic  acid,  pp. 
Colour  tests  : 

Concentrated  sulphuric  acid,  brownish-red  )  (water  precipitates 
Nitric  acid,  dissolves  \  yellow). 

§  117.  GUACHAMANIA  toxifera  ;  Apocynacece. 

GUACHAMANINE  A.  ;  amorphous,  yellow,  resinous,  alkaline,  bitter.  Salts 
amorphous. 

Soluble  iu  water,  not  in  alcohol. 
Precipitated  by  alkaloid  reagents. 

§  118.  HARMALA  (Peganum  Harmala)  ;  Zygophyllacece.  The  seeds 
— about  2§  per  cent,  (a),  and  1^  per  cent.  (b).  Fritsche,  A  nn.  Chem. 
Pharm.,  vols.  64,  68,  72,  88,  92. 

(a)  HARM  A  LINE  A.,  C1;!H14N„0  ;  colourless  rhombic  octahedra,  but  salts 
yellow  and  fluorescent  ;  M.P.  238°  (with  decomposition)  ;  alkaline  re- 
action, slightly  bitter  (saliva  becomes  coloured  yellow. 

Soluble  in  1,600  parts  water  at  0°  C,  in  hot  alcohol,  with  difficulty  in 
cold  alcohol  and  ether,  slightly  in  petroleum  ether  and  turpentine. 
Precipitants : 


Alkaline  hydrates. 

„  carbonates. 
Ammonia  hydrate. 

,,  carbonate. 
Platinum  chloride,  light  yellow 

microscopic  crys. 
Potass,  ferrocyanide,  red. 
Acids  and  salts  precipitate  from  solutions. 
(6)  HARMINE  A.,   C^H^NoO;   colourless,  glittering  rhombic  prisms; 
salts  either   colourless  or  slightly  yellow,  showing  blue  fluorescence; 
M.P.  256°-257°,  with  sublimate ;  reaction  alkaline ;  taste  bitter  (in  alco- 
holic solution,  but  not  the  solid). 

Soluble  with  difficulty  in  water,  alcohol  (cold),  or  ether;  more  easily 
in  hot  alcohol. 


Potass,  ferricyanide,  pp.  oily, 
changing  to  greenish-blue  crys. 

Potass,  sulphocyanide,  yellow 
crystalline. 

Potass,  bichromate  (acid  soln.), 
pp.  oily,  becoming  crystalline. 

Mercuric  chloi'ide,  white. 


Precip'tants : 

Alkaline  and  ammonia  hydrates  and  carbonates. 

Platinum  chloride,  yellow  amorphous,  becoming  crystalline. 

Potassium  sulphocyanide,  white  crystalline. 

„        chromate,  pp.  decomposing  with  formation  of  bichromate. 

,,  bichromate. 
Mercuric  chloride,  white. 

§119.  HEDERA  helix  (Ivy);  Araliaeece.  Investigator:  Vernetr 
BerichU '  d.  Ch.  (>«.,  14,685,  and  others.  (For  Carotin,  contained  in  the 
leaves,  see  Daucus.) 

(a)  HELIXIN  G.  (Hedera  Glucoside), 

C:i2H54Ou  (Vernet),  or  C3,H5l!O10~|-2H2O 
(H.  Block);  crys.  needles;  M.P.  233°;  lasvo-rotatory  ([a]o=  —  47"5°) ; 
acid   reaction,  slightly  bitter-sweet  taste.     Acids  convert  to  a  non- 
fermentable  sugar,  which  reduces  Fehling's  solution,  and  a  substance 
C2t;H4406 ;  see  (b). 

Soluble  in  alcohol,  hot  benzene,  and  hot  acetone  ;  with  difficulty  in 
ether  and  cold  benzene,  and  not  in  water,  chloroform,  or  petroleum  ether. 
Reactions  : 

Alkaline  hydrates  dissolve  with  green  colour  when  hot. 
Ammonia,  dissolves  yellow. 
Lead  acetate,  neutral  pp. 
Ferric  chloride,  green  coloration. 

[Fehling's  solution  not  reduced  till  the  Helixin  has  been  boiled  with 
acid.] 

Potassium  sulphocyanide,  rose  coloration  (not  permanent). 
[Mercurous  nitrate,  no  action.] 
Colour  tests : 

Concentrated  sulphuric  acid,  bright  red. 

„  „  „    with    potassium   bichromate,  red,  be- 

coming green. 

Nitric  acid,  no  colour. 

Hydrochloric  acid,  yellow. 
(6)  HELIXIGENIN  (suggested  name),  from  preceding  substance  bv  action 
of  acids,  C2SH<40g;  M.P.  276°-280° ;  dextro-rotatory  ([a] o= +42-6°). 
Solubility  similar  to  that  of  Helixin. 

§  120.  HELIOTROPUM  Europaeum.  Cynoglossum  vulgare,  etc. ; 
Boraginacece,  Investigators :  Battandier,  Repert.  Pharm.,  vol.  32 ; 
Schlagdenhauffer,  Buchheim,  and  others. 
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HELIOTROPINE  A.  (the  Cynoglossine  of  Buchheim) ;  rhombic  crystals, 
volatile,  alkaline,  bitter,  poisonous.    Salts  become  brown  on  exposure. 
Soluble  in  water  and  ether. 
Reactions : 

Alkalies,  oily  pp. 

Precipitated  by  most  alkaloid  reagents. 

Concentrated  sulphuric  acid,  yellow  changing  slowly  to  red. 
§  121.  HELLEBORUS  niger,  H.  viride,  H.  foetidus;  Ranunculacece. 
(For  White  Hellebore,  see  Veratrum.)    Investigators  :  Husemann  and 
Marmt',  Ann.  Chem.  Pharm.,  135,  and  others. 

(a)  HELLEBOREIN  G.,  C26H440i.5  (Husemann)  ;  crystallizes  in  fine  needles 
from  alcohol ;  semi-fusion  at  280° ;  deliquescent,  faintly  acid  reaction, 
sweetish  taste,  poisonous.  Acids  give  Helleboretin  and  2  molecules 
sugar. 

Soluble  in  water,  alcohol  (not  as  easily  as  in  water),  chloroform ;  not 
in  ether. 

It  is  removed  from  acid  solutions  by  chloroform,  but  not  by  benzene  or 
petroleum  ether. 
Reactions : 

[Alkaline  hydrates,  no  effect.] 

[No  pp.  basic  lead  acetate.] 

Tannic  acid,  pp. 

[No   pp.  or  coloration  Ferric 

chloride.] 
[No  pp.   platinum  chloride  or 

cupric  sulphate.] 
Phospho-molybdic  acidl 
,,       tungstic  acid  )  PP" 
Concentrated  sulphuric  acid,  brownish-red  with  trace  of  violet. 

(b)  HELLEBORETIN  G.-deriv.,  C]4H20O;i ;  amorphous  dark  blue  flocks, 
drying  to  a  gray  powder  ;  no  physiological  action  ;  tasteless,  neutral. 

Soluble  in  alcohol  (violet  solution),  scarcely  in  ether,  not  in  water. 
Concentrated  sulphuric  acid,  brownish-red. 

(c)  HELLEBORIN  G.,  C36H4.,0G  ?  (Husemann);  found  in  traces  only; 
crystalline  needles ;  M.P.  above  250° ;  neutral  reaction,  burning  taste 
(when  dissolved  in  alcohol).  Partly  converted  by  acids,  and  completely 
by  zinc  chloride,  into  Helleboresin  and  sugar  (one  molecule). 

Soluble  in  hot  water  when  in  presence  of  Helleborein,  also  in  alcohol 
and  chloroform,  but  with  difficulty  in  cold  water,  ether,  or  fatty  oils. 


Meta-tungstic  acid,  pp. 
[No  pp.  iodo-potassic  iodide. 

„      cadmium-potassic  iodide. 

,,      mercuric-potassic  iodide. 

,,     mercuric  chloride. 
Millon's  reagent  / 
Mercurous  nitrate  \  PP' 
[No  pp.  other  metallic  salts.] 
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Concentrated  sulphuric  acid,  blood-red  ;  water  precipitates  white  flocks. 
(d)  HELLEBORESIN  G.-deriv.,  C30H;i8O4  (?)  ;  amorphous  grayish  powder ; 
softens  at  140°  ;  neutral,  tasteless. 

Soluble  in  alcohol,  scarcely  in  ether,  not  in  water. 

§  122.  HUMULUS  Lupulus  (Hop)  ;  Cannahinacece.  The  cones,  and  in 
particular  the  Lupulinic  granules.  Investigators,  very  numerous ;  men- 
tion may  be  made  of  Ives  (1821),  Pay  en  and  Chevalier,  Personne, 
Doebereiner,  Lermer,  Etti,  Issleib,  Bungener,  Lintner,  Greshotf,  Hay- 
duck.  Notwithstanding  so  many  investigations,  there  is  still  uncertainty 
as  to  the  bitter  principles  of  the  hop.  (I  have  given  a  short  resume  in  my 
paper  on  '  Hops  and  Bitter  Principles,'  published  by  the  Science  Society 
of  the  City  of  London  College,  reprinted  in  other  periodicals,  including 
the  Allgemeine  Brauer.  u.  Hop/en  Ze/tung,  Nuremberg.) 

The  following  embodies  the  results.of  the  most  recent  researches  (those 
of  the  last  four  chemists  enumerated  above)  : 

(1)  LUPULINIC  ACID  (Hop-bitter  Acid,  Hopfenbittersaure,  Lermer's 
bitter  principle) ;  crystalline ;  M.P.  56° ;  free  from  nitrogen ;  per- 
centage composition,  C  67'8G  to  6'J,  H  8  to  8-7  (Lintner  and  Bungener) ; 
acid  reaction,  bitter  (in  alcohol). 

Soluble  in  alcohol  and  ether,  not  in  water. 

Lintner  and  Bungener  have  separated  this  substance  from  the  Alpha- 
resin  of  Hayduck,  and  the  latter  finds  that  it  yields  substances  resembling 
the  Alpha-  and  Beta-resins  on  oxidation. 

(2)  ALPHA-RESIN  (Hayduck's)  ;  soft  tenacious,  light  reddish-brown, 
almost  odourless,  intensely  bitter,  feebly  acid  in  character. 

Soluble  in  alcohol,  ether,  chloroform,  petroleum  ether,  slightly  in  water. 
Removed  from  add  solutions  by  immiscible  solvents. 
Reactions : 

Alkaline  hydrates  dissolve  with  a  darkening  of  colour. 

Lead  acetate  neutral,  alcoholic  solution,  yellow  pp.,  soluble  in  excess. 

,,        ,,  ,,       aqueous       ,,       white  pp. 

Ferric  chloride  (aqueous),  brown  pp. 

Copper  acetate  (alcoholic),  green  pp.,  supernatant  fluid  green  ;  the 
copper  compound  is  soluble  in  alcohol,  ether,  chloroform,  benzene, 
and  to  some  extent  in  petroleum  ether. 

Copper  acetate  (aqueous),  bluish -white  pp.  ;  on  shaking  with  ether,  the 
latter  is  coloured  green. 

(3)  BETA-RESIN  (Hayduck's)  ;  closely  resembles  the  preceding,  but  is 
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softer  and  has  hop  odour,  presumably  due  to  admixture  with  hop-oil,  for, 
on  adding  water  to  an  alkaline  alcoholic  solution  of  the  resin,  a  precipitate 
forms  having  hop  odour,  from  which  the  resin  separable  from  the  filtrate 
by  acidification  is  free. 
Solubility  as  Alpha-resin. 
Reactions  : 

Lead  acetate,  alcoholic,  no  pp. 

,,         „      aqueous,  pp. 
Other  reactions  as  Alpha-resin  (with  the  cupric  test,  the  ether 
becomes  coloured  emerald-green). 

(4)  GAMMA-RESIN  (Hayduck's)  ;  hard,  brittle,  dark  brown;  not  bitter. 
Solubility  as  Alpha  and  Beta,  except  that  it  is  not  dissolved  by  petro- 
leum ether. 
Reactions  : 

Lead  acetate  (alcoholic),  no  pp. 

Does  not  give  the  cupric  reaction  with  ether. 

§123.  HURA  crepitans  ('Ajuapar');  Euphorbiacece.  Investigator: 
Boussingault,  Ann.  Chim.  Phys.,  [2]  28,  430  (1825). 

HURIN  B.  ;  oily,  becoming  crystalline  ;  M.P.  above  100°,  but  volatile  at 
lower  temperatures  ;  vapours  cause  inflammation  ;  no  odour,  but  burning 
taste. 

Soluble  in  alcohol,  ether  and  oils,  but  not  in  water. 
Unchanged  by  alkalies. 
Resinified  by  nitric  acid. 

§  124.  HY-51NANCHE  globosa  (Toxicodendron  capense) ;  Euphor- 
iiacece.     The   husk  (about   3  per  cent.).     Investigator :  Engelhardt, 

Arbeiteu  d.  pharmak.  Inst.  Dorpat,  8,  1892. 

HY/ENANCHIN  B.  ;  crystalline  after  purification  ;  bitter.  Physiological 
action  like  Strychnine,  but  much  weaker.  Non-glucosidal,  but  destroyed 
by  acids  or  alkalies  at  100°  C. 

Soluble  in  water,  alcohol  (the  best  solvent),  ether,  benzene,  fatty  oils. 

Not  precipitated  by  neutral  lead  acetate. 

§  125.  HYMENODICTYON  excelsum  (Cinchona  excelsa,  Roxb.)  and 
H.  obovatum  ;  Rubiacece.  [See  also  Cinchona  ;  and  for  iEsculin,  which  is 
said  to  have  been  found  in  this  plant,  refer  to  iEsculus.  Naylor  disputes 
the  presence  of  JEsculin.]  Investigator :  Naylor,  Pharm.  J.  Trans., 
1883. 


(a)  HYMEN0DICTY0NINE  A.  (Hymenodictine),  C24H40N3 ;  '  requires  further 
study'  (Hiisemann) ;  amorphous  or  needles;  M.P.  (36°;  non-fluorescent, 
reaction  alkaline,  taste  bitter.    Salts  amorphous. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  petroleum  ether;  diffi- 
cultly in  water. 


Precipitants : 

Alkaline  hydrates  )  pp.  gelatin- 
Ammonia  \  ous. 
Tannic  acid,  brown. 
Picric  acid,  yellow. 
Platinum  chloride. 
Potassium  ferrocyanide. 

,,  ferricyanide. 

,,        sulphocyanide  in  ex- 
cess, oily  drops, 
bichromate. 


( b)  A  bitter  principle,  C,-H4907 


Phospho-molybdic  acid,  yellow. 
Potassium  iodide. 
Iodo-potassium  iodide,  brown. 
Bismuth-potassium  iodide,  red. 
Cadmium-potassium  iodide. 
Mercuric-potassium  iodide,  white. 
Mercuric  chloride. 
Also  by  sodium  phosphate. 
,,  „  chloride. 

,,  „  nitrate, 

neutral. 

Insoluble  in  ether  or  chloroform. 


Slightly  soluble  in  hot  alcohol 

§  126.  ILEX  aquifolium  (Holly),  Aquifoliacece.    The  leaves. 

[For  Ilex  Paraguayensis  containing  Theine  see  Thea  group.] 

(«)  ILIXANTHIN,  a  colouring  matter  ;  C17H„oO„  ;  pale  yellow  micro- 
scopic needles  ;  M.P.  198°  ;  non-sublimable,  non-glucosidall 

Soluble  in  hot  water  and  alcohol,  scarcely  in  cold  water,  not  in  ether. 

Reactions  :  Alkaline  hydrates,  orange  pp. 
Lead  aceiate,  neutral  or  basic,  yellow  pp. 
[Fehling's  solution  not  reduced.] 

(b)  ILICIN  B.  Concerning  this  substance  the  statements  of  various 
investigators  are  discordant. 

§  127.  ILLICIUM  religiosum  ('Sikimi');  Magnoliacece.  The  seeds. 
Investigator  :  Eyckman,  Pharm.  J.  Trans.,  1881,  1,050. 

SIKIMIN  B.  Nitrogen  free  ;  crystallizes  in  stellate  prisms  ;  the  hydro- 
chloric acid  compound  has  M.P.  175°  ;  non-glucosidal. 

Soluble  in  hot  water,  alcohol,  ether,  chloroform,  glacial  acetic  acid  ; 
with  difficulty  in  cold  water  (not  in  petroleum  ether  ?). 
Reactions  : 

Alkaline  hydrates  j  insoluble_ 
Ammonia  ) 

[Not  precipitated  by  neutral  lead  acetate.] 
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[Fehling's  solution  not  reduced.] 
Mercuric-potassic  iodide,  turbidity. 
Hydrochloric  acid  warm,  bluish-violet  to  green. 

§  128.  IPECACUANHA,  etc.  ;  Rubiacece — Cinckonacem,  Violacece,  etc. 
Emetine  in  the  following  :  Cephselis  Ipecacuanha  (Hooper  found  fol- 
lowing quantities  of  (a)  in  plants  grown  in  India  :  root  1"79,  leaves  1'45, 
stalk  T13  per  cent.  ;  none  in  seed — Fliickiger)  ;  Ronabia  emetica, 
Richard.  (Psychotria  emet.,  L.)  ;  Ionidium  Ipec,  Venten  (Viola  Ipec,  L.)  ; 
I.  indecorum,  St.  Hil. ;  Richardsonia  scabra,  St.  Hil.  (Richardia  scabra, 
L.)  ;  doubtful  in  Chiococca  racemosa — Rublaceie  (  =  Cainca  root,  see 
Chiococca).  The  substances  (b)  (c)  in  Viola  odorata  (violet)  the  root. 
[For  '  White  Ipec.  from  Isle  de  France  '  see  Tylophora  ;  for  '  East  India 
Ipec'  see  Chamselirium.] 

(a)  EMETINE  A.  Numerous  formulas  have  been  suggested  by  Lefort, 
Wiirtz,  and  others,  viz.  :  C,8H40N„Os,  C30H„.,NO8,  C3SH25N09,  C:j6  B25NOao, 
C37H.7N0ln,  C15H22N02,  C30H40N2O5,  the  latter  by  H.  Kunz.  Amorphous 
or  crystalline  (needles  or  plates)  ;  M.P.  50°-70°  (different  observers]  ; 
optically  inactive,  bitter,  alkaline,  fluorescent  (blue),  emetic. 

Soluble  slightly  in  cold  water,  or  1  in  1,000  at  50°  C,  very  readily  in 
alcohol  and  chloroform  ;  also  in  hot  ether,  hot  petroleum  ether,  in 
benzene,  methyl  and  amyl  alcohols,  oils,  turpentine,  acetic  acid.  Dis- 
solved difficultly  by  ether  and  petroleum  ether  in  the  cold. 

Removed  from  alkaline  solutions  by  chloroform,  amyl  alcohol,  and  in 
traces  by  benzene  and  petroleum  ether.  Not  extracted  by  solvents  from 
an  acid  solution. 

Precipitants : 

Alkaline  hydrates. 
Ammonia. 

Alk.  carbonates    )  •      ,  ,  ,  ■ 

,  •     ,       .     -  insoluble  in  excess. 
„    bicarbonates  j 

Tannic  acid,  pp.  if  a  little  free  hydrochloric  acid  ;  1  in  5,000. 

Picric  acid,  yellow  amorphous  ;  1  in  25,000. 

Platinum  chloride,  yellowish-white  ;  1  in  2,500. 

Gold  chloride,  lemon-yellow  amorphous  ;  1  in  2,500. 

Potass,  ferrocyanide,  1  in  1,000. 

„      sulphocyanide,  yellow  ;  1  in  2,500. 

,,      cbromate  (avoid  excess),  1  in  5,000. 

„      bichromate,  gradually  yellow  ;  1  in  3,000. 
Phospho-molybdic  acid,  yellow  ;  1  in  25,000. 
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Iodo-potassic  iodide       \     .  0. 
Bismuth-potassic  iodide  \  1  111  *°>uou- 


Cadmium-potassic  iodide,  yellow  amorphous  ;  1  in  25,000. 
Mercuric-potassic  iodide,  yellow  amorphous  ;  1  in  25,000. 
Mercuric  chloride,  white  :  1  in  1,000 ;  cloud  in  3,000. 
Potassic  nitrate  /    ,  ... 
Sodic         „      \ whlte- 
Colour  tests : 

Concentrated  sulphuric  acid,  dissolves  slowly,  dirty  brown. 

,,  „         ,,     with  potass,  bichromate,  brown. 

,,  ,,         „     with  nitric  acid,  brownish-green. 

Nitric  acid,  yellowish-brown. 

FrGhde's  reagent,  red  changing  gradually  to  green  ;  1  in  100,000 
(reliable,  Dragendorff)  ;  concentrated  hydrochloric  acid  added  to 
this,  deep  blue. 

_  {b)  VI0LINE  A.  (possibly  Emetine?)  ;  pale  yellow  amorphous,  fusible, 
bitter,  emetic. 

Soluble  in  water  more  readily  than  Emetine  ;  in  alcohol  less  readily 
than  Emetine  ;  scarcely  in  ether. 

(c)  VIOLA-QUER0ITRIN  G.,  C42H42024  ;  yellow  crystalline  ;  convertible  by 
acids  into  3  molecules  of  sugar  and  1  of  Quercetin  (see  Quercus  tiuctoria). 
Gives  fluorescent  solutions  with  alkalies. 

§  129.  ISATIS  indigofera  (Indigo),  I.  tinctoria  (Woad),  Cruciferai ; 
Nerium  tinctorium,  Calanthe  veratrifolia,  Tankewillia  cantonensis,  Poly- 
gonum tinctorium.  The  leaves  of  Crotolaria  retusa  (L.),  Leguminosce  (see 
also  Leguminosae  Indian) ;  also  in  the  urine  of  man  and  ox. 

INDICAN  G.,  C26H31N017  (Schunk)  ;  amorphous,  yellow,  syrupy  (decom- 
poses on  drying)  ;  acid  reaction,  bitter  taste  ;  decomposes  in  aqueous 
solution.  Dilute  acids  give  Indigo,  C8H5NO,  and  Indiglucin,  C6H10O6, 
with  other  products. 

Soluble  in  alcohol  and  water,  difficultly  in  ether  (insoluble,  Dragendorff). 

Reactions : 

Alkalies  decompose  with  production  of  Indiglucin,  etc. 
Precipitated  by  lead  acetate  neutral  and  basic. 
Fehling:s  solution,  reduced. 

§  130.  ISOPYRUM  thalictroides  ;  Ranuncidacece. 

(a)  IS0PYRINE  A.  ;  yellowish-white  bitter  powder ;  hydrochloride 
amorphous. 
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Soluble  very  readily  in  ether,  not  in  water. 
Precipitated  by  ammonia  (not  by  ammonium  chloride). 

(b)  PSEUDISOPYRINE  A.  ;  resembles  above,  except  that  hydrochloride  is 
precipitated  by  ammonium  chloride. 

§   131.  JUNIPERUS  communis  (Juniper);  Coniferce.    The  berries. 
Investigator  :  Steer,  Wien.  Alcad.  Ber.,  21,  383. 
JUNIPERIN  B.  ;  light  yellow,  amorphous. 

Soluble  in  GO  parts  water,  in  hot  alcohol,  and  in  ether  (which  removes 
from  aqueous  solution). 

Ammonia  dissolves  with  golden  yellow. 

Concentrated  sulphuric  acid,  dissolves  with  light  yellow. 

§  132.  LACTUCA  sativa  (Lettuce,  contains  also  a  trace  of  Hyos- 
cyamine  ;  see  Atropa),  L.  virosa,  L.  altissima  ;  Composites — Liguliflorm. 
Investigators  :  Kromayer,  Lenoir,  Fliickiger,  Hesse,  Franchemont,  and 
others. 

(a)  LACTUCIN  B.,  C22H]807  or  C32Hu08  (Kromayer)  ;  pearly  crystals, 
fusible,  bitter,  neutral,  non-glucosidal. 

Soluble  in  hot  water  and  in  alcohol,  with  difficulty  in  cold  water,  not 
in  ether. 
Reactions  : 

Alkalies  dissolve  with  gradual  claret  colour. 
[Not  precipitated  by  lead  acetate,  neutral  or  basic] 
Ammoniacal  silver  nitrate,  reduced. 
Fehling's  solution,  reduced. 

Concentrated  sulphuric  acid,  dissolves  colourless,  gradually  becoming 
cherry  red. 

(ft)  LACTUCOPICRIN  B.,  C44H32021  (Kromayer)  ;  brown,  amorphous, 
bitter  ;  reaction  acid. 

Soluble  in  water  and  alcohol. 

(c)  LACTUCON  (Lenoh's),  C]sH240  (C16H260,  Fliickiger)  ;  crystallizes  in 
stars  ;  M.P.  185°  ;  non-volatile  except  in  current  of  carbon  dioxide  ;  taste- 
less, odourless  ;  not  physiologically  active. 

Soluble  in  alcohol,  ether,  petroleum  ether,  essential  and  fatty  oils, 
scarcely  in  water. 

Not  precipitated  by  reagents  soluble  in  alcohol. 

(c)  GAL  LACTUCON  (Franchemont's  'Lactcn,'  from  L.  altissima),  crystals  ; 
M.P.  296°.  _ 

Soluble  in  alcohol. 
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(<7)  LACTUCERIN,  alpha  and  beta  of  O.  Hesse.  Isomeric  with  sycoceryl 
alcohol  (Sycocerol),  Hydrocaiotin  ?,  Quebrachol,  Cupreol,  Cinchol — pos- 
sibly identical  with  Lenoir's  Lacton.    C2fJJ2202  =  C2H;jO'C]8H290. 

Soluble  in  alcohol  and  petroleum  ether. 

§133.  LASERPITIUM  latifolium  L.;  UmbeUiferm.  Investigators: 
Feldmann,  A  nn.  Chan.  Ph.,  135,  236  ;  Kulz,  Dissertation,  Halle  a.  S.,  1882. 

(a)  LASERPITINB.,  Ci6H2204  or  C24Hl607 ;  prismatic  crystals  ;  M.P.  1 14°- 
118°  ;  bitter  in  alcoholic  solution  (not  when  dry),  neutral  reaction. 
Allied  to  Athamanthin  (see  Athamantha).  Yields,  on  decomposition, 
Laserol  and  Angelic  acid. 

Soluble  in  9  parts  absolute  alcohol,  3-6  ether,  12  carbon  bisulphide,  and 
in  chloroform,  benzene,  petroleum  ether,  ethereal  oils  ;  not  in  water. 

Reactions  : 

Alkaline  hydrates,  do  not  dissolve,  or  but  slightly. 
Lead  acetate,  neutral,  precipitates  (no  pp.  '!  Feldmann). 
Concentrated  sulphuric  acid,  dissolves  red. 

„  nitric        ,,  „  ,, 

Dilute  acids  do  not  dissolve, 
(ft)  LASEROL  (aromatic  principle),  C14H,204,  crystalline,  or  brown  amor- 
phous ;  taste,  hot  peppery. 
Soluble  in  alcohol  and  ether. 

Alkaline  hydrates,  dissolve  yellow  ;  acids  precipitate  from  the  alkaline 
solution. 

§  134.  LAURINEiE  various — e.g.,  Litstca  chrysocoma,  Litscea  Javanica 
(about  1  per  cent.),  Tetranthera  citrata,  T.  amara,  T.  lurida,  T.  inter- 
media, Notaphcebe  umbellifera,  Aperula  sp.,  Actinodaphne  procera,  Illi- 
gira  pulchra:  Substance  («).  In  Hassia  firma  and  H.  squarrosa  an 
alkaloid  was  found  resembling  Laurotetanine  (M.  Greshoff). 

LAUROTETANINE  A.  Crystalline  ;  very  poisonous,  action  like  Strych- 
nine. 

Soluble  with  difficulty  in  chloroform,  scarcely  in  ether. 
Precipitants : 


Alkaline  hydrates, 

excess. 
Sodium  carbonate. 
Tannic  acid. 
Picric  ,, 
Platinum  chloride. 
Gold  chloride. 


soluble  in 


Potassium  sulphocyanide. 
Phospho-molybdic  acid. 

,,      tungstic  acid. 
Mercuric-potassic  iodide. 

„  chloride. 
Iodine  solution. 
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Colour  tests  : 

Concentrated  sulphuric  acid,  pale  rose-red. 

,,  nitric  acid,  dirty  brown. 

Frohde's  solution,  indigo  blue,  yellow  on  addition  of  water. 

§  135.  LEGUMINOS./E  Indian.    Investigated  by  Greshoff. 

Denis  (Pongamia)  elliptica — Benth.  ;  the  root  cortex,  substance  (a). 
Pachyrhizus  angulatus — Rich.  ;  a  substance  '  Pachyrhizid,'  possibly  iden- 
tical with  (a).  Erythrina  (Stenotropis)  Brotero'f — Hassk.  ;  E.  (Hypo- 
phoria) subumbrans  (b).  Crotolaria  retusa  contains  Indican  (see  Isatis), 
and  an  alkaloid  found  also  in  C.  striata,  L.  ;  a  strong  poison,  probably 
related  to  Cytisine,  Sparteine,  etc.  Millettia  atropurpurea — Benth.,  a 
poisonous  glucoside  resembling  Saponin.  Acacia  tenerrima — Jungb.,the 
cortex  contains  a  bitter  poisonous  alkaloid,  soluble  in  ether  and 
chloroform.  Pithecolobium  bigeminum,  P.  saman  ;  substance  (c),  coitex 
of  former  gave  08  per  cent. 

(a)  DERRID  B.  (Pachyrhizid?  see  above).  Nitrogen  free  ;  slightly  acid 
reaction  ;  sharp  taste.    Powerful  fish  poison  at  1  in  5,000,000. 

Soluble  in  alcohol,  ether,  chloroform,  amyl  alcohol,  slightly  in  water. 
Reactions  : 

Alkaline  hydrates  (solution),  dissolves  slightly. 

,,  ,,        on  fusion,  give  salicylic  and  protocatechuic  acids. 

{ b)  ERYTHRINE  A.  Poisonous. 
Soluble  in  ether.    Sulphate  crystalline. 
Precipitants : 

Tannic  acid. 


Picric  acid. 
Platinum  chloride. 
Gold  chloride. 
Platinum  sulphocyanide. 
(c)  PITHEC0L0BINE  A.  Amorphous 
on  the  skin  ;  fish  poison,  1  in  400,000. 
with  water. 
Precipitated  by  : 

Picric  acid,  1  in  100,000. 
Mercuric-potassic  iodide,  limit,  1  in  200,000. 
§  136.  LINARIA  vulgaris;  Serophidariacea 
Jahrb.  Fharm.,  27,  1G. 

(a)  LINARIN  B.   Crystalline,  bitter. 
Soluble  in  water  and  alcohol. 


Potass,  bichromate. 
Mercuric-potassic  iodide. 
Mercuric  chloride. 
Iodine  solution. 


burning  taste  ;  acts  corrosively 
Salts  crystalline.   Milky  solution 


Investigator  :  Walz., 


[Lead  acetate,  neutral  or  basic,  no  pp.] 
Precipitated  by  tannic  acid. 

(I)  LINARACRIN.  Yellowish-brown,  amorphous,  resinous  ;  taste  pungent. 
Soluble  in  ether,  not  in  water. 

(c)  LINARESIN.  Yellow. 

Soluble  in  alcohol,  not  in  ether  or  water. 

§  137.  LINUM  catbarticum  (Purging  !  lax)  ;  Linacece.  Investigators  : 
Schroeder,  N.  Repert.  Tlx.,  11,  11,  and  others. 

LININ  B.  Percentage  composition,  C  62-92,  H  4-72,  O  32-36.  Silky  needles, 
chars  on  heating  ;  neutral  reaction,  bitter  (in  alcoholic  solution), 
purgative. 

Soluble  in  hot  water,  not  cold  ;  almost  in  all  proportions  in  absolute 
alcohol  ;  also  dissolved  by  ether,  chloroform,  glacial  acetic  acid. 
Removed  from  acid  solutions  by  ether. 
Reactions  : 

Alkaline  hydrates )  j-  "  ,  nl  ,  -A  ■  :j.„+„\ 
.  .    J  -dissolve  yellow  (acids  precipitate). 

Ammonia  )  J  \         r      r  ; 

Concentrated  sulphuric  acid,  dissolves  dark  violet. 

§  138.  LINUM  usitatissimum  (Linseed)  ;  Linacece.  Investigators:  A. 
Jorissen  and  E.  Hairs,  Jnurn.  de  PJiarm.  Anvers.  One  kilo,  of  the 
germinated  seeds  yielded  15  gms.  of  the  glucoside. 

LINAMARIN  G.  Percentage  composition,  C  47-88,  H . . .  N  5'55, 0  . . .  Silky 
needles  ;  M.P.  134°  ;  neutral  reaction  ;  bitter,  odourless.    Yields  hydro- 
cyanic acid  with  the  ferment  (zymase)  contained  in  powdered  linseed. 
Soluble  in  alcohol  and  in  its  own  weight  of  water,  but  not  in  ether. 
Fehling's  solution,  not  reduced. 
Concentrated  sulphuric  acid,  dissolves  colourless. 

§  139.  LIRIODENDRON  tulipifera,  L.  (' Tulip  tree ')  ;  Magnoliacece. 
The  root-bark  (yield,  about  2  to  3  per  cent.).  Investigator  :  Emmet, 
Journ.  Ph.,  [2],  17,  400  ;  Repert  Ph.,  75,  88. 

LIRIODENDRIN  B.  ;  crystallizes  in  needles  and  leaflets;  M.P.  82°  (part 
suMimable) ;  neutral,  bitter  ;  oxidizes  on  exposure. 

Soluble  in  alcohol,  ether  and  hot  water;  scarcely  in  cold  water. 

Precipitated  by  alkalies,  acids,  and  neutral  salts. 

Concentrated  sulphuric  acid,  dissolves  orange-yellow  ;  water  precipitates 
therefrom  a  non-bitter  resin. 
Nitric  acid,  dissolves  colourless. 
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Hydrochloric  acid  hot,  gives  rise  to  a  green  substance. 
§  140.  LOBELIA  inflata  L.  ;  Campanulaceic.    Investigators  :  F.Mayer, 
Viertelj.  pract.  Pharm.,  15,  '233  ;  Lewis,  Pharm.  J.,  Trans.,  [3],  8,  561. 

(a)  LOBELIINE  A.-G.°  (Lobelina)  ;  oily  yellowish-white,  alkaline,  taste 
acrid.    Yields  sugar  on  long  boiling.    Salts  crystalline  (not  the  acetate). 

Soluble  in  water  (with  yellow  colour),  in  alcohol,  amyl  alcohol,  chloro- 
form, ether  (the  best  solvent),  benzene,  petroleum  ether,  carbon  bisulphide, 
fatty  and  essential  oils. 

Contrary  to  the  behaviour  of  substances  of  its  class,  it  is  removed  from 
acid  solution  by  petroleum  spirit  and  chloroform. 

Precipitants : 

[Alkaline  hydrates,  decomposs  with  production  of  substance  having 

aromatic  odour.] 
Ammonia,  white  pp. 

Lead  acetate,  neutral,  white  needles  (no  pp.  '?). 

.,        ,,      basic  (no  pp.  ?). 
Tannic  acid,  pp.  solution  in  excess,  or  in  ammonia. 
[No  pp.  gallic  acid.] 
Picric  acid. 

Ferrous  sulphate,  brown  pp. 

Platinum  chloride,  pp.  floats  (aqueous  solution). 

Gold  chloride,  pp.  insoluble  in  hydrochloric  acid  (aqueous  solution  ). 

Silver  nitrate,  white  pp.  sol.  ammonia  or  nitric  acid  (aqueous  solution). 

Fehling's  solution,  reduced  after  hydrolysis  of  L. 

Phospho-molybdic  acid,  yellowish-white  ;  ammonia  changes  blue,  then 

colourless. 
Metatungstic  acid. 

Iodo-potassic  iodide  (acid  solution),  brown. 
Mercuric-potassic  iodide  (acid  solution),  pale  yellow. 
[Mercuric  chloride,  no  change.] 
[Albumen,  not  coagulated.] 
Charcoal,  absorbs. 
Colour  tests  : 

Concentrated  sulphuric  acid,  reddish-brown  ;  intensified  by  potass. 

bichromate. 
Fronde's  reagent,  reddish-brown. 

(b)  LOBELACRIN  is  considered  by  Lewis  to  be  a  salt  of  Lobeliine,  with  an 
acid  resembling  gallic,  and  named  Lobelic  acid. 

Alkaloidal  glucoside. 


§  141.  LOLIAM  telumentum  (poisonous  darnel  grass)  ;  Graminaceas. 
The  seed.  Investigators:  Ludwig  and  Stahl,  Archiv  Pharm.,  [2],  119,  59  ; 
P.  Antze,  and  others. 

L0LI1N  G.  ;  dirty  white,  amorphous,  bitter.  Yields  sugar  and  volatile 
acids.    Forms  crystalline  salts  with  sulphuric  and  hydrochloric  acids. 

Soluble  in  water  and  alcohol,  not  in  ether. 

§  142.  LONICERA  xylosteum,  L.  (Honeysuckle)  ;  Caprifoliacece.  The 
berries.    Investigator:  Enz,  Viertelj.  pract.  Pharm.,  5,  196,  and  others. 

XYLOSTEIN  G. ;  crystalline  needles;  M.P.  100°  (fusible  to  colourless 
liquid,  recrystallizing  on  cooling)  ;  neutral,  slightly  bitter,  poisonous. 
Acids  give  sugar  and  a  derivative  of  Xylostein. 

Soluble  in  hot  water  (scarcely  cold),  in  alcohol  and  ether  (which  removes 
it  on  shaking  with  aqueous  solutions). 

Not  precipitated  by  neutral  lead  acetate. 

Concentrated  sulphuric  acid,  brown. 

§  143.  LOTUS  bark  (Symplocos  racemosa) ;  Styracece.  The  bark  gave 
0'24  per  cent,  (a),  and  0  02  per  cent.  (b). 

(a)  L0TURINE  A.  ;  crystallizes  in  efflorescent  prisms  ;  M.P.  234°;  alka- 
line reaction.    Salts  with  mineral  acids  show  bluish-violet  fluorescence. 

Soluble  in  alcohol,  ether,  chloroform,  acetone  ;  scarcely  in  water. 
The  alcoholic  solution  is  precipitated  by  potass,  sulphocyanide. 

(b)  C0LL0TURIN  A.  ;  crystallizes  in  non-efflorescent  prisms,  giving  subli- 
mate at  234° ;  alkaline  reactions.    Salts  fluorescent  as  (a). 

Soluble  in  alcohol  and  ether. 
Precipitants : 

Gold  chloride,  yellow  flocculent. 

Potass,  sulphocyanide  (to  the  alcoholic  solution). 

(c)  L0TURIDINE  A.  ;  amorphous  ;  bluish-violet  fluorescence. 
Potass,  sulphocyanide  gives  no  pp.  (compare  above). 

(d)  CALIF0RNINE  (of  Winckler)  contains  the  3  alkaloids  above.  (For 
Californin,  see  Cinchona  group.) 

§  144.  LUPINUS  albus,  L.  luteus,  and  others  (Leguminom'),  substances 
(a),  (/>),  (c),  etc. ;  L.  angustifolius  (Blue  Lupines),  (d),  165  gms.  from 
2  cwt.  of  the  seed. 

Arginine  (e)  is  a  proteid  decomposition  product  found  in  etiolated 
Lupine  cotyledons,  as  well  as  in  Soja  hispida  and  Cucurbita  pepo,  grown 
in  the  dark. 

After  fermentation,  the  following  decomposition  compounds  from  pro- 
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teid  were  obtained  :  Asparagine  (the  principal  product),  Phenyl-amido- 
propionicand  Amido-valerianic  acids,  Leucine,  Tyrosine,  Xanthine,  Hypo- 
xanthine,  Lecithin,  Arganine. 

(a)  LUPININ  G.  (Lupiniin ;  not  the  alkaloid  Lupinine,  Baumert), 
C„,,H3.,016'7H.,0  (Schulze  and  Barbieri) ;  crystallizes  in  yellowish-white 
ntedles ;  bitter  taste  and  fruity  odour.  Acids,  and  even  boiling  water 
alone,  convert  to  sugar  and  Lupigenin,  which  is  partly  sublimable. 

Soluble  with  difficulty  in  water  or  alcohol. 
Reactions : 

Alkaline  hydrates]  j-  ■■,  ■  . 

.  •    J  -  dissolve  ;  acids  reprecipitate. 

Ammonia  )  r  r 

Precipitated  by  basic  lead  acetate. 

(b)  LUPINIDIHE  A.,  C8H15N  ;  pale  yellow,  heavy  oily,  alkaline  ;  pungent, 
bitter. 

Soluble  in  water  and  alcohol ;  with  difficulty  in  ether. 

(c)  LUPININE  A.,  C21H40N2O2  (Liebscher,  Ber.  landwirths.  Inst.  Halle, 
1880)  ;  rhombic  crystals  ;  M.P.  67°-80°  ;  B.P.  257°-8° ;  volatile  in  steam, 
laevo-rotatory,  apple-like  odour,  alkaline  reaction,  bitter. 

Soluble  in  cold  water  (less  soluble  warm),  in  alcohol,  ether,  chloroform, 
benzene,  petroleum  ether  ;  dissolved,  but  decomposed,  by  carbon  bisul- 
phide. 

Precipitated  by  alkalies  (concentrated  solution). 

(d)  LUPANINE  A.,  CJ6H24N20  (Hagen  and  C.  Siebert)  ;  light  yellow 
syrupy  liquid,  even  at  — 16°  C.  ;  non-volatile  ;  does  not  boil  even  at  290°  C. ; 
fluorescent,  green  ;  intensely  bitter  and  powerfully  alkaline.  Liberates 
ammonia  and  gives  cloud  with  hydrochloric  acid  vapour.  Unchanged  by 
boiling  potash  solution,  or  by  hydrochloric  acid  at  200°  C. 

Soluble  in  cold  water,  nearly  all  precipitated  on  warming  (Siebert  found 
it  to  be  freely  soluble  ;  dissolved  also  by  ether  and  chloroform,  but  only 
difficultly  by  alcohol. 

Removed  from  alkaline  solutions  by  ether. 

Precipitants : 

Lead  acetate  neutral,  if  concentrated  ;  after  precipitation  it  is  diffi- 
cultly soluble  even  dilute. 
Tannic  acid,  white. 

Gold  chloride,  yellow  ;  sol.  on  warming,  crystallizing  out  when  cold. 
Iodine,  brownish-red. 

(e)  A RGININE,  decomposition  product  of  proteid  (see  under  plant-heading 
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above),  C6H14N402.  Urea  is  obtained  on  boiling  with  Baryta  water 
(saturated  solution). 

[Not  precipitated  by  tannic  acid  nor  lead  acetate.] 

Picric  acid,  gold  needles  ;  sol.  hot  water. 

Precipitated  also  by  phospho-tungstic  acid. 

§  145.  LYCOPODIUM  complanatum  ;  Lycopodiaeea-.  Investigator: 
Bcedecker,  Ann.  G'hem.  Ph.,  208,  2(53,  substance  (a),  L.  saururus  (Pili- 
ganum),  (5). 

(a)  LYC0P0DINE  A.,  C32H62N203  ;  crystallizes  in  clino-rhombic  prisms; 
M.P.  114°-115°  ;  alkaline,  bitter.  ' 

Soluble  in  water,  more  readily  in  chloroform  or  benzene  ;  also  in 
alcohol,  ether,  and  amyl  alcohol. 
Reactions  : 

Alkaline  hydrates,  resinous  pp.  if  concentrated. 
[Not  precipitated  by  neutral  lead  acetate.] 
Iodine  s3lution,  brown  cloud. 

(b)  PILIGANINE  A.  (Amyl-nicotine  ?  Arata),  CI5H,4N20  or 
Oi0Hig'Ns'OGsHii  ;  light  yellow,  amorphous,  alkaline  reaction,  disagreeable 
odour,  poisonous ;  gives  Nicotine  (?)  on  distillation  in  current  of 
hydrogen.    Salts  mostly  crystalline. 

Soluble  in  water,  alcohol,  chloroform  ;  with  difficulty  in  ether. 
Precipitants :  Alkaline  hydrates. 

[Not  lead  acetate,  neutral  or  basic] 

Tannic  acid,  white. 

Ferric  chloride,  reddish  pp. 

[Not  platinum  chloride  ;  the  Pt.  salt  is  very  soluble.] 

Gold  chloride,  yellow  ;  altered  by  light. 

Potassium  ferricyanide,  greenish. 

Potassium  bichromate,  yellow. 

Phospho-molybdic  acid,  whitish-yellow. 

Iodo-potassic  iodide,  light  brown. 

Mercuric-potassic  iodide,  white. 

Bromine  water  / 

'  yellow. 


Iodine  tincture 

§  146.  LYCOPUS  Europasus,  L. ;  LabiaUc.  The  leaves.  Investigator : 
Geiger,  Repert.  Ph.,  15,  11. 

LYC0PIN  B.  ;  amorphous,  bitter,  odourless. 

Soluble  in  alcohol,  ether,  in  500  parts  water,  and  in  warm  acetic  acid. 
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§  147.  MARRUBIUM  vulgare  (Horehound)  ;  LabiaUv.  The  whole 
planf.  Investigators  :  Kromayer  and  Harms,  Archiv.  Pharm.,  vols.  83, 
108,  116.  Harms  obtained  2  grammes  of  Marrubiin  from  25  lb.  of  the 
plant. 

MARUBIIN  B.  ;  crys.  needles  (from  cold  alcohol)  ;  M.P.  148°  (Harms),  or 
160°  (Kromayer)  ;  neutral  reaction,  bitter. 

Soluble  in  alcohol,  ether,  chloroform,  slightly  in  water,  not  in  petroleum 
spirit. 

Removed  by  ether  from  aqueous  solution. 
Absorbed  by  charcoal. 

Not  precipitated  by  lead  acetate,  neutral  or  basic  (to  alcoholic  solution), 
nor  by  alkaloid  reagents. 

Fehling's  solution,  not  reduced. 

No  colour  reactions  with  acids  (concentrated  sulphuric  acid,  brownish- 
yellow — Kromayer). 

§  148.  MEGARRHIZA  Calif ornica  (Ecbinocystis)  ;  Cucurbitacece. 
Investigator  :  Heaney,  Amer.  J.  Ph.,  48,  451. 

(a)  MEGARRHIZIN  G.  ;  poisonous.  Acids  give  sugar  and  Megar- 
rhizionetzn. 

Soluble  in  alcohol,  not  in  ether. 

(b)  MEGARRHIN,  resembles  Saponin  ;  enlarges  pupil. 

(c)  MEGARRHIZITIN  B.  ;  crystalline,  poisonous. 

§  149.  MENYANTHES  trifoliata  (Buckbean)  ;  Gentianaeea .  In- 
vestigators :  Kromayer,  Archiv  Ph.,  1861  ;  Lendrich,  idem,  230,  38. 

MENYANTHIN  G.,  C30H46O14  (Kromayer)  or  C33H50O14  (Lendrich)  ; 
amorphous,  terebinthinate  becoming  gradually  solid  ;  M.P.  100°-115°  ; 
neutral  reaction,  bitter.  Acids  convert  to  Menyanthol,  C8H80  (Hi'ise- 
mann),  or  C7HnOo  (Lendrich),  with  characteristic  odour,  and  a  lajvo- 
rotatory  sugar. 

Soluble  in  hot  water  (with  difficulty  cold),  in  alcohol,  chloroform, 
benzene  ;  not  in  ether. 

Removed  from  acid  solutions  by  benzene  and  chloroform  ;  absorbed  by 
charcoal. 
Precipitants  : 

[Not  lead  acetate,  neutral  or  basic,  or  mere  cloud.] 
Tannic  acid,  white. 

[Not  gold  chloride,  but  reduction  on  warming.] 
Ammoniacal  silver  nitrate,  reduced. 


Fehling's  solution,  reduced. 
Phospho-molybdic  acid,  yellow. 
Bismuth-potassic  iodide,  yellow. 
Mercuric-potassic  iodide,  white. 
Iodine  solution,  yellow. 
I     Colour  tests,  etc.  : 

Concentrated  sulphuric  acid,  yellowish-brown  changing  to  violet. 
Dilute  sulphuric  acid  on  warming,  odour  of  Menyanthol. 

§  150.  MIKANIA  Guaco  ;  Composite.  The  leaves.  Investigators  : 
Fa'ure,  Journ.  Pharm.,  [2]  22,  291  ;  Pettenkofer,  Report.  Ph.,  86,  311. 
Used  in  America  against  snake-poisoning,  etc. 

GUACIN  B.  ;  light  brown  amorphous  powder  ;  M.P.  100°  ;  neutral, 
bitter. 

Soluble  in  hot  water  (difficultly  cold),  in  alcohol,  and  in  ether. 
Colour  tests : 

Concentrated  sulphuric  acid,  dissolves  reddish-brown. 
,,  nitric  acid,  dissolves  dark  yellow. 

„  hydrochloric  acid,  little  change. 

§  151.  MORINDA  citrifolia  (Rubiacece)  contains  Morindin,  a  glucoside 
I  yielding  sugar,  and  Morin  don,  a  colouring  matter.    Morindin  resembles 
Ruberythric  acid  (from  Rubia  tinctoria  or  Madder),  the  glucoside  of 
Alizarin  (Dihydroxi-anthraquinone). 

§  152.  MORRENIA  brachystephana  (tasis)  ;  Palmacecz ;  Argentine 
Republic.    The  root. 

MORRENINE  A.  ;  dark,  brown  amorphous ;  M.P.  100°  ;  bitter  taste, 
sharp  odour. 

Soluble  in  water,  alcohol,  amyl  alcohol,  chloroform. 
'  Precipitated  by  most  alkaloid  reagents.' 

§  153.  NANDINA  domestica  ;  Berberidacew.    The  root  bark. 
NANDININE  A.,  C1S)H]9N04 ;  amorphous  powder  ;  poisonous.   Salts  amor- 
phous. 

Soluble  in  alcohol,  ether,  chloroform,  benzene  ;  not  in  water. 
Alkaline  hydrates,  dissolve  (acids  re-precipitate). 
Platinum  chloride,  whitish-yellow  pp. 

Concentrated  sulphuric  acid  containing  nitric  acid,  blue  solution. 
§  154.  NARTHECIUM  ossifragum  ;  Juncacece.    Investigator  ■  Walz. 
N.  Jahrb.  Ph.,  14,  345. 

NARTHECIN  B. ;  crystalline  ;  M.P.  35°  ;  acid  reaction,  biting  taste. 
|      Soluble  in  alcohol,  scarcely  in  water. 
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Not  precipitated  by  neutral  lead  acetate. 

§  155.  NERIUM  antidysenterica  (Wrightia)  ;  Apocynacece.  The.  bark 
(Cortex  conessi)  and  Holarrhcna  Africana,  substance  (a) ;  Nerium 
Oleander  and  N.  odorum,  substance  (b). 

(a)  CONESSINE  A.  (Wrightine),  CJ2H20N  ;  whitish  powder  or  brownish- 
yellow,  resinous  (crys.  needles — Pictet)  ;  M.P.  122°  with  sublimate  ; 
bitter.    Salts  amorphous. 

Soluble  with  difficulty  in  water  or  alcohol ;  scarcely  in  ether  or  carbon 
bisulphide. 

Precipitants  : 


Ammonia. 
Tannic  acid. 
Platinum  chloride. 


Gold  chloride. 
Mercuric  chloride. 


(I)  OLEANDRINE  A.  [Neriodorin  ?  (Schmiedeberg)  ;  identical  with  one 
of  Selmi's  Ptomaines  'i  (Finoshi).  Statements  of  different  observers 
concerning  Oleandrin,  Neriin,  Neriodorin,  etc.,  are  conflicting  ;  see 
Lukowsky,  Rep.  Chim.  Appliq.,  3,  77  ;  Schmiedeberg,  Archiv.  exp. 
Pathol,  16,  151  ;  Greenish,  Pharm.  J.  Tram.,  [3],  11,  873,  and  others]. 
Amorphous,  yellow,  resinous,  bitter,  poisonous  ;  M.P.  above  56°  with 
crystalline  sublimate;  after  heating  to  210°  it  is  no  longer  soluble  in 
alcohol  or  water. 

Soluble  (N.  are  properties  ascribed  to  'Neriodorin')  in  water,  Betelli 
(scarcely  N.),  in  alcohol,  ether  (scarcely  N),  chloroform,  fatty  oils  ;  not  in 
benzene  (N.),  or  petroleum  ether  (N.j. 
Precipitated  by  : 

Basic  lead  acetate  (N). 
Tannic  acid. 
Picric  acid. 

[Ferric  chloride,  reddish-brown  coloration,  X.] 
Platinum  chloride. 
Gold  chloride. 

Mercuric  chloride,  white  (N.). 

(c)  NERIIN  has  all  the  properties  of  Digitalein,  and  p:ssibly  identical 
therewith. 

('/)  NER/ANTHIN  bears  similar  resemblance  to  Digitalin. 

(e)  ROSAGININ  G.  (E.  Pieszczck)  ;  nitrogen  free  ;  microscopic  crystals'? 
(amorphous,  Archiv.  Pharm.,,  18(J0,  228,  352)  ;  M.P.  171°  ;  poisonous  ; 
action  like  Strychnine. 


Soluble  in  alcohol  ;  not  in  water,  ether,  chloroform,  or  petroleum  ether. 
[Not  precipitated  by  : 


Platinum  chloride. 
Iodo-potassic  iodide. 
Mercuric  chloride.] 


Ammonia. 

Lead  acetate  neutral. 

,,       ,,  basic. 
Tannic  acid. 

Concentrated  sulphuric  acid,  dissolves  reddish-brown  ;  not  changed  by 
bromine. 

§15(1.  NIGELLA  sativa,  L. ;  Manunculacece.  Investigators:  Greenish, 
J.  Chem.  Soc,  1880,  and  Pharm.  J.  Trans.  ;  Fliickiger,  Jahrh.  Pharm., 
[3],  2,  161.  Substance  (a)  ;  also  other  alkaloidal  and  glucosidal  sub- 
stances, but  which  have  not  yet  been  isolated  pure.    N.  Damascena,  L.  ; 

the  seeds,  (b). 

(a)  MELANTHIN  G.,  C20H33O7;  crystalline;  M.P.  205°;  slightly  bitter. 
Acids  change  to  Melanthigenin,  C14H2302,  and  sugar.  Melanthin  and 
Melanthigenin  resemble  Parillin  and  Parigenin  respectively. 

Soluble  in  dilute  or  in  hot  alcohol,  slightly  in  chloroform,  scarcely  in 
ether,  benzene,  petroleum  ether,  carbon  bisulphide,  or  water  (latter  solu- 
tion frothy). 

Reactions  : 

Alkaline  hydrates,  dissolve  ;  acids  reprecipitate. 
Neutral  lead  acetate,  cloud. 
Basic  lead  acetate,  white  pp.  ;  soluble  in  excess. 
Ferric  chloride  (to  alcoholic  solution),  yellowish-green. 
Fehling's  solution,  not  reduced  till  after  hydrolysis. 
Mercuric  chloride,  cloud. 
Colour  tests  : 

Concentrated  sulphuric  acid,  rose-colour,  becoming  violet  after  15  to 

20  hours. 

,,  ,,         ,,    with  sugar,  violet. 

,,  „         ,,    with  trace  of  nitric  acid,  yellow,  changing 

to  violet-red  on  warming. 

,,  ,,         ,,    with    nitric  acid,  orange,  changing  to 

yellow. 

Swells  on  boiling  with  other  concentrated  acids. 

(b)  DAMASCENINE  A.,  C20H,5NO6  (A.  Schneider,./.  Pharm.,  [5],  22,  58); 
crystalline  below  27°  C,  at  which  it  liquefies;  B.P.  168°;  alkaline  re- 
action, fluorescent  (though  not  in  acid  solution),  narcotic  odour. 

Soluble  easily  in  alcohol,  carbon  bisulphide,  and  chloroform  ;  also  in 

9 


66 


DICTIONARY  OF  THE  ACTIVE  PRINCIPLES  OF  PLANTS. 


benzene,  petroleum  ether,  methyl  alcohol,  fatty  oils,  and  methyl  iodide  ; 
not  in  cold  water,  but  slightly  on  boiling. 
Precipitants 


Alkaline  hydrates,  oily  pp. 

,,  carbonates. 
Ammonia,  oily  pp. 
Picric  acid. 
Platinum  chloride. 
Palladious  chloride. 
Gold  chloride. 

Potassium  bichromate,  yellow. 
Colour  tests : 

Concentrated  sulphuric  acid  with  potassium  bichromate,  blood-red  to 
violet. 

Concentrated  sulphuric  acid  with  nitric  acid,  violet. 

„         nitric  acid  (alone),  gradually  reddish-violet. 

luteum  (Yellow  Water  Lily) 


Phospho-molybdic  acid,  white. 

Iodo-potassic  iodide,  brownish- 
purple,  becoming  crystalline. 

Cadmium-potassic  iodide,  white. 

Mercuric-potassic  iodide,  white. 

Mercuric  chloride,  white. 

Nessler's  reagent,  grayish-brown 
pp. 


§  157.  NUPHAR 
rhizome. 


NymphcBacece.  The 


;  optically  inactive  ; 
Odour  on  acidifica- 


NUPHARINE  A.,  C14H24TSr202  ;  amorphous  ;  M.P.  65 
not  bitter  (but  salts  are  bitter).  Salts  amorphous, 
tion. 

Soluble  in  alcohol,  ether,  chloroform,  amyl  alcohol,  acetone  ;  almost 
insoluble  in  petroleum  ether. 

Removed  by  chloroform  from  alkaline  solutions. 
Not  precipitated  by  neutral  lead  acetate. 
Pp.  by  most  alkaloid  reagents. 

Concentrated  sulphuric  acid,  on  warming,  brown,  then  greenish  ;  water 
then  gives  yellowish-brown  pp. 

§  158.  ONONIS  spinosa,  L.  ;  Leguminosce.  The  root.  Investigators  : 
Rheinsch,  Repert.  Pharm.,  vols.  76,  78  ;  Hlasiwetz,  J.  Pract.  Pharm.,  65. 

(a)  ONONIN  G.,  CinH.j40|3  (?)  ;  crys.  microscopic  plates  and  prisms; 
M.P.  235°  (recrystallizing  on  cooling)  ;  no  odour  ;  not  bitter.  Acids  yield 
sugar  and  Formonetin,  (b). 

Soluble  in  alcohol  after  long  boiling  ;  not  in  ether  or  in  cold  water  ; 
with  difficulty  in  hot  water  (crystals  appear  on  cooling). 

It  is  carried  down  by  the  lead  sulphide  formed  in  freeing  the  vegetable 
extract  from  excess  of  lead  acetate. 

No  pp.  with  cadmium-potassic  iodide  (  Dragendorff ). 


Colour  tests : 

Concentrated  sulphuric  acid,  yellowish-red  changing  to  cherry-red. 
„  .,         „     with  manganese  dioxide,  carmine. 

„         nitric  acid,  yellow,  with  formation  of  oxalic  acid. 
Fnihde's  reagent,  pure  red,  lasting  some  time. 

(b)  FORMONETIN  G.-deriv.  from  preceding  ;  pale  violet  colouring  matter, 
yielding  Ononetin  and  formic  acid  on  treatment  with  Baryta  water. 

(c)  ONONID  B.  [Ononis-^lycyrrhizin,  Glycyrrhizin  ?  (Hlasiwetz)]? 
C18Ho208 ;  dark  yellow,  amorphous  ;  acid  reaction  ;  slightly  bitter,  then 
sweet. 

Soluble  in  alcohol  and  water. 
Precipitants : 

Lead  acetate  neutral.  [Not  tannic  acid.] 

,,        ,,     basic.  I   Copper,  mercury  and  silver  salts. 

Acids  precipitate  from  aqueous  solution. 

(d)  ONOCERIN  ;  crystalline. 

Soluble  in  alcohol  and  warm  turpentine,  with  difficulty  in  water,  not  in 
ether. 

No  change  with  acids  or  alkalies. 

§  1511.  OPIUM,  from  Papaver  somniferum  (Poppy)  ;  Pcqmreracew. 
The  whole  of  the  alkaloids  described  below,  except  those  which  are  stated 
to  be  artificial  derivatives  of  the  naturally  occurring  bases. 

Only  the  following  six  are  found  in  appreciable  quantities,  and  only  the 
first  three  of  these  are  physiologically  active  (some  of  the  rarer  alkaloids 
of  Opium  are  also  poisonous,  as  will  be  seen  )  : 

Morphine  average  say  10  per  cent.^j 

Codeine  0-25to0'5      ,,       '  active  and  basic. 

Thebaine  015  .,  PO 

Narcotine  average  6 

Papaverine    „  1 

Narceine        ,,  -05 

As  would  be  expected,  the  relative  proportions  vary  considerably. 
Morphine  may  be  said  roughly  to  fluctuate  from  about  half  the  above 
figure  (though  rarely  to  that  extent)  to  half  as  much  again.  Narcotine 
varies  through  wider  limits.  (French  Opium  frequently  contains  none,  and 
East  Indian  more  Narcotine  than  Morphine. )  Narceine  sometimes  exceeds 
Thebaine  in  quantity. 

Excluding  Morphine  and  Narcotine,  the  total  of  other  alkaloids  may 
amount  to  05  to,  say,  2  per  cent.     Of  Cryptopine,  T.  and  H.  Smith 


comparatively  inactive  and 
neutral. 
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obtained  only  1  part  from  30,000  of  Opium  ;  and  Kauder  (Arch.  Pharm., 
228,  41 'J)  found  the  following  proportions  of  the  rare  alkaloids  :  Crypto- 
pine  70,  Laudanine20,  Protopine  3^,  Tritopine  2,  to  1  part  of  Laudanosine. 

By  the  '  British  Pharmacopoeia'  Opium  is  required  to  assay  9|  to  10-t 
per  cent,  of  Morphine,  calculated  on  the  dried  Opium. 

In  addition  to  alkaloidal  substances,  Opium  contains  :  Acetic,  lactic 
(lj  per  cent.),  meconic  (4  per  cent.)  acids,  meconin,  gum,  pectin,  sugar, 
humoid  matters,  resin,  caoutchouc,  albuminoids,  water  (10  to  30  per  cent.), 
and  the  usual  inorganic  salts. 

Papaver  rhceas  (Red  Poppy)  contains  Rheadine.  Argemone  Mexicana 
(Prickly  Poppy)  and  Eschscholtzia  Californica  (Papaveracea)  have  been 
found  to  contain  Morphine  ;  and  Chelidonium,  as  well  as  Sanguinaria — Pro- 
topine. For  other  alkaloids  of  the  Papaveraeew,  see  Chelidonium  group ; 
for  Berberine,  found  in  some  members  of  the  order,  see  Berberis  group. 

The  alkaloids,  etc.,  here  described  appear  in  the  following  order  : 


(1)  MORPHINE. 
(2a)  Apomorphine. 
(25)  Pseudomorphine. 

(3)  NARCOTINE. 

(3a)  Hydrocotarnine. 

(35)  Cotarnine. 

(3c)  Tarconine. 

(3d)  Nartinic  Acid. 

(3e)  CuDronine. 

(3/)  Tarnine. 

(3g)  Cuprine. 

(3/i)  Bibromapophylline. 

(3/)  Apophyllic  Acid. 

(4)  PAPAVERINE. 
(5a)  Papaveramine. 
(6)  CODEINE. 

(7a)  Codenine. 
(8)  THEBAINE. 
(9a)  Thebaicine. 
(95)  Thebenine. 


(10)  NARCEINE. 

(11)  Rheadine. 

(12)  Oxynarcotine. 

(13)  Gnoscopine. 

(14)  Codamine 

(15)  Meconidine. 

(16)  Lanthopine. 

(17)  Cryptopine. 

(18)  Laudanine. 

(19)  Protopine. 

(20)  Tritopine. 

(21)  Laudanosine. 

Non-basic  Substances . 

(22)  Meconin. 

(23)  Pseudomeconin. 

(24)  M  econic  Acid. 

(25)  Meconoisin. 

(26)  Opionin. 


(1)  MORPHINE  A.  (Morphia),  ClrH1;,X03  +  H„0  ;  crystallizes  in  rhombic 
prisms  ;  M.P.  about  230°,  with  partial  decomposition  ;  laevo-rotatory, 
alkaline,  bitter.    Fluorescent  iu  sulphuric  acid  solution. 

Solubility  varies  greatly  with  the  physical  condition;  very  slightly 


soluble  in  cold  water  (1  in  33,333  at  3°,  Chastaing),  1  in  400  to  500  boil- 
ing ;  alcohol,  1  in  40  cold,  1  in  30  boiling  ;  chloroform,  1  in  175  if  ordinary 
chloroform,  or  1  in  10,000  if  free  from  alcohol  (Prescott,  J.  Chem.  Soc, 
22,  405,  gives  1  in  4,379, 1,977  and  861  for  the  crystallized,  amorphous  and 
freshly  liberated  or  '  nascent :  Morphine  respectively)  ;  cold  amyl  alcohol, 
1  in  400,  Van  der  Burg  (Prescott;s  figure  91  for  both  crystallized  and 
'  nascent'),  easier  warm  ;  acetic  ether,  1  in  500,  Van  der  Burg  ;  scarcely  in 
petroleum  ether,  benzene,  or  ether  (Prescott's  figures  for  the  latter,  6,148, 
2,112,  1,062  for  the  three  conditions). 

In  consequence  of  its  limited  solubility  in  the  usual  solvents,  special 
methods  have  to  be  employed  to  remove  it  from  an  aqueous  mixture  ; 
this  may  be  most  conveniently  effected  hy  warming  the  acidified  solution, 
adding  warm  amyl  alcohol,  and  then,  after  alkalizing  with  ammonia,  the 
Morphine  thus  freshly  liberated  will  be  taken  up  by  the  warm  amyl 
alcohol. 

Minute  quantities  are  removable  by  ether  (this  affords  a  means  of 
separation  from  Urea,  which  is  soluble  in  amyl  alcohol,  but  not  in  ether). 


pp.  soluble  in  excess. 


Precipitants : 

Alkaline  hydrates ) 
Ammonia 
Lime-water  J 
Alkaline  carbonates,  soluble  in  excess,  but  not  as  readily  as  above. 
,,        bicarbonate,  not  soluble  in  excess.    The  precipitates  become 
crystalline. 
[Xot  lead  acetate.] 

[Not  Tannic  acid,  cloud  at  1  in  1,000. J 
Picric  acid,  1  in  100. 

[Ferric  chloride  neutral  solution,  blue  coloration  1  in  5,000,  de- 
stroyed by  acid  or  alcohol.] 
Platinum  chloride,  1  in  100  ;  or  after  24  hours  1  in  3,000. 
Gold  chloride,  1  in  3,000  at  once. 

Silver  nitrate,  red  coloration  ;  1  in  1,000  after  15  minutes. 
[Potassium  ferrocyanide,  not  1  in  100.] 

[Potassium  ferricyanide,  reduced  ;  no  pp.  1  in  60  except  after  stand- 
ing, Plugge.] 

Potass,  sulphocyanide,  white  crystalline  ;  not  1  in  100. 

.,       cyanide,  pp.  ;  cloud  at  1  in  5,000. 
Silver  potassic  cyanide,  a  crystalline  deposit  after  some  hours. 
Potass,  chromate,  the  pp.  contains  free  M.  and  M.  chromate. 
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[Potass,  bichromate,  scarcely  a  cloud  at  1  in  100  ;  see  also  mercuric 

chloride  below.] 
[Not  5  per  cent,  chromic  acid.] 

Phospho-molybdic  acid,  pp.;  cloud  at  1  in  5,000  ;  see  colour  tests  below. 
[Phospho-tungstic  acid,  cloud  at  1  in  1,000.] 
[     ,,       antimonic  acid,  not  at  1  in  1,000.] 
iodo-potassic  iodide,  red  ;  1  in  f),000. 
Bromo-potassic  bromide,  red  ;  1  in  5,000. 
Bismuth-potassic  iodide,  pp.  ;  slight  at  1  in  5,000. 
Cadmium-potassic  iodide,  crys.  needles  ;  1  in  1,000  after  2  hours. 
[Not  zinc-potassic  iodide.] 

Mercuric-potassic  iodide,  amorphous  1  in  1,000  ;  limit  1  in  2,500. 
„       chloride,  white  crystalline  1  in  100  ;  remains  white  with 
potass,  bichromate  (compare  Strychnine). 
Colour  tests  : 

Concentrated  sulphuric  acid,  colourless,  becoming  gradually  red  ; 
violet  on  warming. 

Concentrated  sulphuric  acid,  heated  with  the  alkaloid  to  150°,  converts 
to  Sulpho-morphine,  with  which  ammonia  gives  white  pp.,  and 
chloroform  a  red  solution.  Compare  Codeine  and  Pseudo- 
morphine. 

Concentrated  sulphuric  acid  with  potassium  chlorate,  bluish-violet. 

„  ,,         ,,    warmed  gently,  then  potass,  perchloride, 

brown.    Strychnine  does  not  interfere. 
Concentrated  sulphuric  acid  with  sugar,  red  (perceptible  with  TJj 

milligramme). 

Concentrated  sulphuric  acid  with  the  phospho-molybdic  pp.,  blue  ; 

dark  brown  on  warming. 
The  phospho-molybdic  pp.  with  potash,  brownish-orange. 
Concentrated  sulphuric  acid  with  nitric  acid,  violet. 
Nitric  acid  added  after  10  hours'  solution  in  sulphuric  acid  (Dragen- 

dorff),  reddish~vbluish-violet~vblood-red-^orange. 
Nitric  acid  alone,  orange~>»light  yellow. 
Hydrochloric  acid  (concentrated),  no  effect. 
Dilute  acids,  dissolve  readily. 
Per-iodic  acid,  iodine  liberated. 

Frohde's   reagent,   magnificent   violet  ~v  green  ~«-  brownish -g  reen  *w 
yellow  ;  after  24  hours,  bluish-violet. 
(2a).  AP0M0RPHINE  A,  C17H17N02=Morphine  less  H,0  ;   formed  by 
heating  the  latter  alkaloid  in  a  sealed  tube  to  140°  or  150°  C.  with  zinc 
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chloride  or  large  excess  of  hydrochloric  acid  ;  greenish  crystal?,  alkaline 
reaction,  emetic.    The  solutions  become  green  on  keeping. 

Soluble  in  alcohol,  ether  (purple  colour),  chloroform  (violet),  benzene  ; 
with  difficulty  in  water. 

On  shaking  an  alkaline  aqueous  solution  with  petroleum  ether,  benzene, 
or  chloroform,  a  red  decomposition  product  is  removed. 

Precipitants  : 

Alkaline  hydrates,  greenish-white  or  turning  green  ;  sol.  in  excess. 
Ammonia  (sol.  excess),  dirty  violet. 
Lime-water  (sol.  excess). 

Alkaline  bicarbonate,  white  when  pure,  but  turns  green. 

[Not  lead  acetate.] 

Tannic  acid,  yellowish-green. 

Picric  acid,  yellow  ;  sol.  warm. 

Ferric  chloride,  red,  becoming  black. 

Platinum  chloride,  yellow. 

Gold  chloride,  purple. 

Potassium  ferrocyanide,  reddish-yellow  :  green  on  warming. 

,,        ferricyanide,  white,  changing  to  violet,  then  black. 

„        sulphocyanide,  white  ;  sol.  warm. 

„        bichromate,  orange. 
[Not  5  per  cent,  chromic  acid.] 
Iodo-potassic  iodide,  blood-red  ;  sol.  warm. 
Potassic  iodide  alone,  white,  changing  to  green. 
Bismuth  potass,  iodide,  limit  1  in  10,000. 
Mercuric  chloride,  white. 
Zinc  chloride  )    ,.,       ,  , , 

acetate   f  wk"e>  soluble  on  warming. 

Colour  tests  (besides  those  formed  by  reagents  above)  : 
Concentrated  sulphuric  acid,  red. 
Concentrated  nitric  acid,  violet  red. 
Per-iodic  acid,  reduced. 
Frohde's  solution,  violet. 

(2b)  PSEUD0M0RPHINE  A.  (of  Pelletier  ;  Donath's  Dehydro-morphine ; 
Schiitzenberger's  Oxymorphine  ;  PolstorfFs  Oxydimorphine)  ;  C17H18NO:i 
or  C34H;)6N20b  (O.  Hesse).  Occurs  naturally  in  opium,  though  rarely,  and 
obtained  from  morphine  by  moderate  oxidation,  as  with  potassium  ferri- 
cyanide. Its  occasional  presence  in  opium  extracts  may  arise  also  from 
oxidation. 
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Crystallizes  in  leaflets  or  needles  with  3ELO  ;  not  fusible  without  de- 
composition ;  neutral  reaction,  not  poisonous  and  not  bitter. 

Soluble  in  hot  amyl  alcohol  (and  in  excess  of  ammonia,  by  means  of 
which  it  is  best  purified)  ;  insoluble  in  water,  alcohol,  ether,  chloroform, 
or  carbon  bisulphide. 

Reactions : 

Alkaline  hydrates,  dissolve. 
Ammonia,  pp.  sol.  in  excess. 
[No  pp.  lead  acetate.] 

Ferric  chloride,  blue  or  brownish-green  coloration. 
[Picric  acid,  not  dilute.] 
Colour  tests  with  acids  : 

Concentrated  sulphuric  acid,  olive-green  ;  or  colourless  if  pure  H3S04, 

then  yellow  ;  but  trace  of  iron  in  the  acid  causes  a  blue-^violet-w 

brownish-green. 

Concentrated  sulphuric  acid  with  sugar,  blue  to  green  if  trace  of 

iron,  or  green  to  brown  in  absence  of  latter. 
Dissolved  in  50  per  cent,  sulphuric  acid,  gradual  bluish-green  ;  then 

more  water~red. 
Nitric  acid  added  to  this  solution,  deep  violet  (Morphine  under  these 

conditions  gives  rose-raspberry  red. 
Nitric  acid  alone,  blood-red. 

(3)  NARCOTINE  A.  (Meconine-hydrocotarmine  ;  Opianine  ?  ;  Aconel- 
line  ;  the  aldehyde  of  Oxynarcotine) ;  C.,.2H2;jN07,  Matthieson.  Crystallizes 
in  rhombic  prisms  or  needles  ;  sp.  gr.  1'37  to  1"39  ;  M.P.  115°,  155°,  176° 
(different  observers)  ;  laevo-rotatory  in  neutral  solution,  or  dextro-rota- 
tory in  acid  ;  reaction  neutral  ;  tasteless,  but  salts  are  bitter,  and  are 
soluble  in  alcohol,  ether  and  water.  Decomposes,  on  heating,  to  Meco- 
niue  and  Cotarnine.    See  (3a)  and  (22). 

Solubility  (results  of  different  observers  are  not  concordant.  As  in 
the  case  of  Morphine,  solubility  is  apparently  influenced  by  physical  con- 
ditions) :  Cold  water,  1  in  25,000  ;  boiling  water,  1  in  7,000  (or  1,500  and 
600  respectively  for  the  base  freshly  precipitated  by  ammonia)  ;  alcohol, 
cold  1  in  80,  boiling  1  in  20;  amyl  alcohol,  1  in  300;  chloroform,  1  in 
2'69  ;  ether,  1  in  166  cold,  1  in  48  boiling  ;  benzene,  1  in  22  ;  acetic  ether, 
1  in  60  ;  also  in  fatty  oils  ;  scarcely  soluble  in  petroleum  ether. 

Removed  by  benzene  or  ether  from  alkaline  solutions  (also  fiom  dried 
opium). 
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Precipitants  : 

Alkaline  hydrates,  insoluble  in  excess  cold,  but  dissolved  on  heating. 
„      carbonates  | 

,,      bicarbonates   insoluble  in  excess. 
Ammonia  ) 
Lime  water,  soluble  in  excess. 
[Not  lead  acetate.] 

[Tannic  acid,  cloud  ;  slight  pp.  with  hydrochloric  acid.] 
[Not  gallic  acid.] 

Picric  acid,  yellow  crystalline  ;  cloud  at  1  in  4,000. 
[Ferric  chloride,  no  blue  coloration]. 

[Platinum  chloride,  in  concentrated  solutions,  yellow  pp.] 
[Gold  chloride,  in  concentrated  solutions,  yellow  pp.  with  reduction 
of  gold.] 

[Potassium  ferrocyanide,  concentrated  solutions,  but  not  1  in  200.] 
[Not  potassium  ferricyanide.] 

Potassium  sulphocyanide,  1  in  200  readily  sol.  in  acids. 
Silver  potassic  cyanide,  immediate  pp.  amorphous. 
Potassium  chromate,  pp.  free  Narcotine. 

.,         bichromate,  slight  at  1  in  400  ;  pp.  =  Narcotine-bicbromate. 
Phospho-molybdic  acid,  brownish-yellow,  1  in  3,000  ;  limit  1  in  4,000. 

„      tungstic  acid,  limit  1  in  8,000. 

.,      antimonic  acid,  yellow  flocculent,  1  in  1,000  ;  cloud  at  1  in 

2,500. 

Iodo-potassic  iodide,  red,  1  in  8,000. 
Bismuth-potassic  iodide,  orange-red,  limit  1  in  4,000. 
Cadmium-potassic  iodide,  1  in  3,000  ;  limit  1  in  8,000. 
[Zinc-potassic  iodide,  scarcely.] 

Mercuric-potassic  iodide,  white;  slight  at  1  in  8,000;  limit  1  in 
50,000. 

Mercuric  chloride,  cloud,  then  pp.  ;  cloud  1  in  3,000. 

Chlorine   water,    greenish,    changing   to    yellow   with  ammonia 

(i-gramme  in  solution). 
Bromine  water,  yellow  pp. 
Potassium  bromide,  slight  at  1  in  8,000. 
Colour  tests : 

Concentrated  sulphuric  acid,  colourless,  gradually  yellow  (red  after 
several  days. 

Concentrated  sulphuric  acid,  on  gradually  warming  to  200°,  bluish- 
violet,  but  not  below  90°-100°  (see  Curarine). 
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Concentrated  sulphuric  acid  with  nitric  acid,  reddish-violet. 
Concentrated  sulphuric  acid  with  nitre  added  after  10  hours,  brown 

flight  yellowv^yellowish-red. 
Concentrated  nitric  acid  alone,  yellows-colourless. 
Concentrated  hydrochloric  acid,  no  effect. 
Per-iodic  acid,  not  reduced. 

Frohde's  solution,  green~vcheny-red  with  more  molybdic  acid. 

^  (3a)  HYDRO-COTARNINE  A.,  C12H15N03+ 1£H20  (Beckett  and  Wright). 
From  Opium  and  also  from  Narcotine  and  "Cotarnine  by  reduction. 
Monoclinic  prisms  ;  M.P.  50°-55°,  partly  volatile  at  100°  ;  optically  in- 
active ;  alkaline  reaction  ;  a  strong  base  ;  more  poisonous  than  Cotarnine 
and  Morphine. 

Soluble  in  alcohol,  ether,  chloroform,  benzene. 

Concentrated  sulphuric  acid,  yellow  ;  red  on  warming. 

(3b)  COTARNINE  A.,  C32H13N03+H20,  or 

CH3<°>C6  H(OCH3)(CHO)-CH,-CB./NH-CH, 

5:4        :     2       :  3 
<W.  Roser),  see  J.  Chem.  Soc,  1890,  p.  531.  From  Narcotine.  Crystallizes 
in  radiating  needles,  anhydrous  near  100°  ;  M.P.  132°  (Pictet). 

Soluble  in  alcohol  (solution  turns  brown),  readily  in  ether,  difficultly 
in  cold  water,  easier  warm. 

Reactions : 

Alkaline  hydrates,  scarcely  dis-         Ferrous  salts,  pp. 

solve.  Platinum    chloride,  yellow 

Ammonia,  dissolves  easily.  crystalline  pp. 

Tannic  acid,  pp.  Copper  sulphate,  pp. 

Concentrated  nitric  acid,  dissolves  red,  yielding  oxalic  acid. 
(3c)  TARC0NINE  A., 

C—      — C:  CHNCHj 

cn",^,orciiJ<;;:;J(>n..rH;(i.,.H:('H 

(W.  Roser),  see  J.  Chem.  Soc,  1890.    From  Narcotine. 

(3rf)  NARTINIC  ACID,  C20H16N2O6.  \  From  Narcotine.    Orange  coloured. 
Reactions  : 

Alkaline  hydrates  dissolve,  with  separation  of  green  flocks. 
Ferric  chloride,  reddish-brown  coloration. 
Silver  nitrate,  reduced. 


(3e)  CUPR0NINE  A.,  C,0H]SN,O(..    From  Narcotine.    Black  powder. 
The  hydrobromide  is  copper-coloured  and  difficultly  soluble  in  water. 
Alkaline  hydrates  dissolve,  reddish-brown. 

Concentrated  sulphuric  acid,  fuchsine-red,  bluish-violet  with  water. 

(3/)  TARNINE  A.,  CnH,,N04  +  HH.,0.  From  Narcotine.  Orange 
needles.    M.P.  220°. 

The  hydrobromide  soluble  in  water  (compare  Cupronine). 
Soluble  in  hot  water  or  hot  alcohol,  not  in  ether. 

(3gr)  CUPRINE  A.,  CnH7N03.  From  Narcotine.  (Not  to  confuse  with 
Cupreine,  see  Cinchona.)  Copper-coloured. 

Soluble  in  water  and  alcohol  with  green  colour.    Insoluble  in  ether. 
Acids  give  deep  blue  solutions. 

(3A)  DIBR0MAP0PHYLLINE  A.,  C]4HlllN,Br.,04.  From  Narcotine.  M.P. 
229°. 

Soluble  in  water. 
Silver  nitrate,  reduced. 

(3i)  AP0PHYLLIC  ACID.  0 
CsH„N04  or  COOH  C,.H,-NCH3-C<  | 

0 

(Wohler,  etc.).  M.P.  241°-242°.  Difficultly  soluble  in  water.  In- 
soluble in  alcohol  or  ether. 

(4)  PAPAVERINE  A.,  CMH2]N04  or  C6H3(0-CH3)2-CH2-C9H4N(OCH3)2 
(Goldschmidt).  Crystallizes  in  prisms  ;  M.P.  98°,  sublimate  155°  (Guy), 
or  147°  (Pictet)  ;  sp.  gr.  P308  to  1-337;  very  feebly  alkaline;  feebly 
las^o-rotatory  (or  inactive — Goldschmidt)  ;  not  poisonous. 

Soluble  scarcely  in  water,  in  about  50  parts  cold  alcohol,  readily  in 
hot,  giving  crystals  on  cooling  ;  in  36  parts  benzene,  258  ether,  77  acetic 
ether ;  in  chloroform,  acetone,  and  warm  petroleum  ether  (separates  from 
the  latter  on  cooling). 

Removed  by  chloroform  from  both  acid  and  alkaline  solutions,  by 
benzene  with  difficulty. 

Precipitants  : 

Alkaline  hydrates. 

,,  carbonates. 
Ammonia. 
[Not  lead  acetate  ] 
Tannic  acid,  yellow  ;  1  in  5,000. 

Picric  acid,  yellow  amorphous  becoming  crys.  ;  slight  at  1  in  500. 
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Platinum  chloride,  nearly  white  :  not  1  in  500.    Sol.  in  hydrochloric  | 
acid. 

Gold  chloride,  dirty  yellow  ;  distinct  at  1  in  5,000. 
Potassium  ferrocyanide  ;  the  pp,  is  Pa4H4  Fey. 
,,        ferricyanide  ;  slight  at  1  in  1,000. 
„        sulphocyanide  ;  soluble  on  warming. 
Silver  potassic  cyanide,  1  in  3,000  to  4,000  at  occe. 
Potassium  chromate  ;  the  pp.  contains  Papaverine  chromate  and  free 

Papaverine  ;  or,  if  warm,  free  Papaverine  only. 
Potassium  bichromate,  at  1  in  3,000  gradual ;  the  pp.  is  Papaverine 
bichromate. 

[Not  phospho-molybdic  acid  if  dilute  ;  this  is  characteristic.    At  1  in 

1,000  a  cloud  only.] 
Iodo-potassic  iodide,  up  to  1  in  50,000. 
Bismuth-potassic  iodide,  orange  red  ;  slight  at  1  in  10,000. 
Cadmium- potassic  iodide,  distinct  at  1  in  1,000. 
Zinc-potassic  iodide,  crystalline  ;  1  in  10,000. 
Mercuric-potassic  iodide,  white  ;  distinct  at  1  in  1,000. 
[Mercuric  chloride,  slowly  ;  not  1  in  500.] 
Chlorine  water,  greenish  :  ammonia  changes  to  brown. 
Iodine  tincture,  crystalline  needles. 
Colour  tests  : 

Concentrated  sulphuric  acid,  colourless  if  pure ;  otherwise  momentary 

bluish-violet,  then  violet. 
Concentrated  sulphuric  acid  on  warming,  blue. 

,,  ,,  „    with  nitre,  orange  becoming  yellow. 

Nitre  added  to  the  solution   in  sulphuric  acid  after  ten  hours, 

momentary  violet,  then  orange~»-dirty  yellow. 
Concentrated  sulphuric  and  nitric  acids  (together),  yellow-»~orange. 
„  nitric  acid  alone,  yellow~vdark  orange. 

,,  hydrochloric  acid,  no  effect. 

Frohde's  solution,  green^v-blue-wviolet-wcherry-red. 

(5a)  PAPA  VERAMINE  A.,  C21H21NOg  (Hesse)  ;  crystalline  prisms ;  M.P.  142°. 
Scarcely  soluble  in  alkalies. 

(6)  CODEINE  A.  (Morphine  Methyl  ether),  C18H,,N03,  and  with  3H,0.  ! 
Octahedral  crystals  if  anhydrous,  prisms  when  taydrated  ;  M.P.  (an- 
hydrous) 155°  ;  alkaline  reaction,  slightly  bitter  (salts  very  bitter)  ;  laevo- 
rotatory.    Physiological  action  somewhat  similar  to  that  of  Morphine. 

Soluble  in  80  parts  cold  oi'  17  of  boiling  water,  7  amyl  alcohol,  10 


chloroform,  12  benzene,  in  carbon  bisulphide,  and  readily  in  alcohol  and 
ether  ;  scarcely  in  petroleum  ether. 

Precipitants  : 

Alkaline  hydrates  (slightly  soluble  in  excess). 

[In  ammonia,  Codeine  is  about  as  soluble  as  in  water,  see  above.] 

[Not  alkaline  carbonates.] 

[Not  lead  acetate,  but  free  Codeine  gives  pp.  of  PbO,  etc.] 
Tannic  acid,  white. 

Picric  acid,  yellow  ;  distinct  at  1  in  250. 
[Ferric  chloride,  no  colour  ;  see  sulphuric  acid.] 
Platinum  chloride,  yellow  ;  not  1  in  250. 
Palladious  chloride,  yellow  ;  not  1  in  250. 
Gold  chloride,  brown  ;  not  1  in  1,000. 
[Copper  salts  give  a  pp.  of  CuO  with  free  Codeine.] 
Potassium  ferrocyanide,  white  pp.  (alcoholic  solution)  ;  slight  at  1  in 
1,000. 

Potassium  ferricyanide  (aqueous  solution),  white  crystalline  ;  not  1 
in  70  (Plugge). 

Potassium  sulphocyanide,  pp.  gradually  becoming  crystalline  ;  sol. 
on  warming. 

Silver  potassic  cyanide,  crystalline  deposit  after  some  hours. 
Potassium  chromate,  pp.  =  C.  chromate. 

,,        bichromate,  pp.  =  C.  bichromate  ;  gradually  at  1  in  3,000. 
Phospho-molybdic  acid,  limit  1  in  50,000. 

„       antimonic  acid,  at  1  in  1,000,  dirty  white  cloud. 
Iodo-potassic  iodide,  kermes  coloured. 
Bismuth-potassic  iodide,  orange  ;  distinct  at  1  in  50,000. 
Cadmium-potassic  iodide,  pp.  gradually  crystalline,  1  in  500. 
Zinc-potassic  iodide,  long  hair-like  crystals,  very  abundant,  so  that 

solution  when  not  too  dilute  becomes  almost  solid  (not  at  1  in 

1,000). 

Mercuric-potassic  iodide,  abundant  pp.  at  1  in  5,000  ;  limit  1  in 
50,000. 

Mercuric  chloride,  not  1  in  500. 

Chlorine  water,  colourless  solution  ;  ammonia  gives  reddish-browu. 
Bromine  water,  pp.  distinct  at  1  in  50,000. 

Colour  tests  : 

Concentrated  sulphuric  acid,  colourless,  but  deep  blue  if  containing 
ferric  salt. 
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Concentrated  sulphuric  acid,  heated  to  150°,  as  morphine. 
„  ,,         .,    with  sugar,  red. 

,,         ,,    with  potass,  bichromate,  olive-green. 
,,  ,,         ,,    with  nitric  acid,  gradually  blue. 

Nitre  added  to  the  solution  in  sulphuric  acid  after  ten  hours,  the 

blue  solution  becomes  cherry-red~^blood-colour<worange. 
Nitric  acid  alone,  yellow. 
Per-iodic  acid,  not  reduced. 

Fnihde's  reagent,  dirty  green;  indigo  colour  after  twenty-four  hours. 

(7a)  CODENINE  A.,  C18H21NO.jH.,0  ;  isomer  of  Codeine,  and  formed 
from  it  by  heating  with  sulphuric  acid  and  water  ;  crystallizes  in  needles. 

(8)  THEBAINE  A.  (Paramorphine),  C^H^NOs  (Anderson).  Crystallizable 
(but  not  easily)  in  needles  or  prisms  ;  M.P.  193°;  lEevo-rotatory ;  alkaline 
reaction,  sharp  taste,  very  poisonous  (action  tetanic). 

Solubility  :  1  in  10  cold  alcohol,  1  in  60  amyl  alcohol,  1  in  18  chloro- 
form, 1  in  140  cold  ether — more  readily  hot,  1  in  20  benzene.  Insoluble 
in  water  and  petroleum  ether. 

Precipitants : 

Alkaline  hydrates  )  jnsoluble  in  excesk 

Ammonia  ) 

[No  pp.  alkaline  carbonates.] 

I^Not  lead  acetate.] 

Tannic  acid,  yellow  ;  1  in  3,000  ;  soluble  in  hydrochloric  acid. 

Picric  acid,  yellow  amorphous. 

Platinum  chloride,  1  in  1,000  (not  1  in  5,000). 

[Palladious  chloride,  not  1  in  250.] 

Gold  chloride,  yellowish-brown  ;  1  in  5,000  ;  limit  1  in  10,000. 
Potassium  ferrocyanide,  pp.   1  in  500;  sol.  in  excess;  the  pp.  = 
T4H4  Fey. 

Potassium  chromate,  the  pp.  is  T.  chromate. 

„         bichromate,  gradually   at    1    in   3,000  ;  the  pp.  is  T. 
bichromate. 

Phospho-molybdic  acid,  distinct  at  1  in  5,000  ;  extreme  limit  1  in 
50,000. 

Iodo-potassic  iodide,  distinct  at  1  in  5,000  ;  extreme  limit  1  in  50,000. 
Bismuth-potassic  iodide,  orange  ;  slight  at  1  in  10,000. 
Cadmium-potassic  iodide,  distinct  at  1  in  10,000 ;  not  at  1  in  50,000. 
Zinc-potassic  iodide,  1  in  500. 


Mercuric  potassic  iodide,  distinct  at  1  in  5,000  ;  extreme  limit  1  in 
50,000. 

Mercuric  chloride,  cloud,  then  gradual  pp.  ;  not  1  in  250. 
Chlorine  water,  colourless  solution  ;  reddish-brown  with  ammonia. 
Bromine  water,  pp.  distinct  at  1  in  5,000  ;  extreme  limit  1  in  50,000. 
Colour  tests  : 

Concentrated  sulphuric  acid,  blood-red. 

,,  „         „     with  nitric  acid,  red. 

Nitre  added  to  solution  in  sulphuric  acid  after  ten  hours,  the  yellow 

solution->~orange~vyellow. 
Nitric  acid  alone,  yellow. 
Concentrated  hydrochloric  acid,  no  effect. 

Fnihde's  solution,  orange  ;  after  twenty-four  hours,  nearly  colourless. 

(9«)  THEBAICINE  A.,  C19H21N03  ;  formed  together  with  (\)b)  by  action 
of  concentrated  hydrochloric  acid  on  Thebaine.  Amorphous,  and  giving 
amorphous  resinous  salts. 

Soluble  with  difficulty  in  hot  alcohol  :  insoluble  in  water,  ether,  or 
benzene. 

Reactions : 

Alkaline  hydrates,  pp.  slightly  soluble  (brown  solution). 
Ammonia,  insoluble. 
Colour  tests  :  Concentrated  sulphuric  acid,  blue. 
Concentrated  nitric  acid,  red. 

(96)  THEBENINE  A.,  CJ9H21N03.    For  formation  see  (9a).  Amorphous. 
Soluble  with  difficulty  in  hot  alcohol,  not  in  water,  ether,  or  benzene. 
Reactions  :  Alkaline  hydrates,  soluble  ;  ammonia,  insoluble. 
Colour  test  :  Concentrated  sulphuric  acid,  blue,  becoming  colourless 
on  addition  of  water,  colour  reappearing  with  more  acid. 

(10)  NARCEINE  A.  (Pseudo-narceine=:Narceine,  W.  Roser),  C,jH.„JNO„ 
or  C1.!H.,0NO4-CO-C,iH„(OCH,),COOH  :  rhombic  prismatic  needles  '; 
M.P.  92°,  Pelletier  (145°,  Hesse  ;  171  %  Merck)  ;  neutral  reaction,  feebly 
bitter,  hypnotic. 

Soluble  slightly  in  water,  with  difficulty  in  cold  alcohol  (easier  hot),  very 
little  in  amyl  alcohol  or  chloroform,  and  insoluble  in  ether,  benzene,  or 
petroleum  ether. 

Precipitants : 

Alkaline  hydrates  ;  the  pp.  dissolves  in  excess  more  readily  than  in 
water,  but  is  again  produced  with  large  quantity  of  alkali. 
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Ammonia,  pp.  sol.  in  excess. 

[Not  lead  acetate.] 

Tannic  acid,  cloud  at  1  in  3,000. 

Picric  acid,  yellow  ;  at  1  in  3,000  amorphous,  becoming  crystalline. 
[Ferric  chloride,  after  heating  till  fumes  are  evolved,  gives  blue 
coloration.] 

Platinum  chloride,  yellow  ;  becoming  gradually  crystalline  at  1  in 

3,000  after  12  hours. 
[Palladium  chloride,  not  1  in  100.] 
Gold  chloride,  1  in  5,000. 

Potassium  ferrocyanide,  sparingly  soluble  ;  pp.  =  free  Narc.  with  free 
H4Fcy. 

[Not  silver  potassium  cyanide.] 

[Not  potassium  chromate  cold,  but  if  hot,  a  pp.  of  free  Narc.  ;  concen- 
trated solutions.] 
[Not  potassium  bichromate,  neutral  solution.] 

Potass,  bichromate,  acid  solution,  gradual  pp.  =free  Narc.  with  Narc. 
bichromate. 

Phospho-molybdic  acid,  pp.  ;  cloud  at  1  in  10,000,  limit  1  in  50,000. 
Todo-potassic  iodide,  crystalline  pp. 

Bismutb-potassic  iodide,  pp.  :  cloud  if  dilute  (Dragendorff). 
Cadmium-potassic  iodide,  1  in  1,000. 

Zinc-potassic  iodide,  long  hair-like  crystals  at  1  in  1,000  ;  feeble  at  1  in 

5,000  ;  pp.  becomes  blue. 
Mercuric- potassic  iodide,  pp.  ;  feeble  reaction  at  1  in  10.000. 
[Mercuric  chloride,  not  1  in  100.] 

iodine  tincture,  crystalline  pp.,  becoming  blue  when  moistened  with 
iodine  solution. 
Colour  tests  : 

Concentrated  sulphuric  acid,  brown  (blood-red  or  blue  if  not  pure)  ; 
evaporated  with  dilute  sulphuric  acid,  magnificent  red  (see  Andro- 
medotoxin). 

Concentrated  sulphuric  acid  with  nitric  acid,  yellow,  then  orange. 
Nitre  added  to  the  solution  in  sulphuric  acid  after  10  hours,  the 

yellow  solution  gives  momentary  violet^.rose'wcolourless. 
Nitric  acid  alone,  yellow  (with  formation  of  oxalic  acid). 
Hydrochloric  acid  with  J  volume  water,  azure-blue  (no  colour  if  pure, 

Anderson). 

Phosphoric  acid  (25  per  cent.),  colourless  (see  Andromedotoxin). 
Friihde's  reagent,  brown~N.'green'vwed'vA.violet. 
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(11)  RHEADIHE  A.  (Rhceadine),  C?1H21N06  (Hesse);  from  Papaver 
rhceas  (Red  Poppy),  and  occasionally  in  Opium  ;  crystallizes  in  radiating 
prisms  ;  M.P.  232°  (partly  sublimable)  ;  neutral  or  faintly  alkaline,  taste- 
less, not  poisonous.  On  treatment  with  acids  or  long  boiling  with  water, 
it  gives  a  reddish-purple  coloration  even  in  extremely  dilute  solutions. 

Soluble  in  boiling  water  (Anderson),  but  scarcely  in  cold  water,  alcohol, 
chloroform,  or  benzene  ;  in  1,280  parts  of  ether.  Acetic  acid  dissolves 
with  decomposition. 

Precipitants : 

Alkaline  hydrates  /   ,■  ■  ,i  ■ 

.  •    J  slightly  soluble  m  excess. 

Ammonia  )     °  J 

Alkaline  carbonates,  scarcely  soluble. 

Tannic  acid,  white  amorphous. 

(Platinum  chloride,  yellow  amorphous,  soluble.) 

Gold  chloride,  yellow  flocculent. 

Potassium  iodide,  crystalline  pp. 

Mercuric-potassic  iodide,  pale  j  ellow. 

Mercuric  chloride,  white. 

Colour  tests : 

See  above  for  general  action  of  acids. 

Concentrated  sulphuric  acid,  olive-green?  (red,  Dupuy). 

(12)  0XYNARC0TINE  A.,  C,2HMN08  (Beckett  and  Wright)  ;  minute 
ci'ystals  ;  blackens  on  heating  to  140°-150°. 

Soluble  with  difficulty  in  alcohol  or  water  even  boiling.  Insoluble  in 
ether,  chloroform,  or  benzene. 

On  treatment  with  ferric  chloride,  it  yields  Cotarnine  and  Hemipinic 
acid. 

(13)  GN0SC0PINE  A.,  C:i4H;j6N„On  (T.  and  H.  Smith)  ;  crystallizes  in 
needles  ;  M.P.  233° ;  a  feeble  base.  Salts  (which  are  crystalline)  have 
acid  reaction. 

Soluble  in  1,500  parts  cold  alcohol,  in  chloroform  and  carbon  bisul- 
phide ;  with  difficulty  in  benzene  or  ether.  Insoluble  in  water  or  amyl 
alcohol. 

Precipitants : 

Alkaline  hydrates,  insoluble  in  excess. 
Ammonia. 

Platinum  chloride,  pale  yellow. 
Mercuric-potassic  iodide,  white. 

10 
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Colour  tests : 

Concentrated  sulphuric  acid,  yellow. 

,,  .,  ,,     with  nitric  acid,  red. 

,,         nitric  acid,  red. 

(14)  CODAMINE  A.,  C._,0H25NO4  (Hesse)  ;  crystallizes  in  six-sided  prisms 
from  ether  ;  M.P.  121°,  with  decomposition  and  crystalline  sublimate  ; 
bitter  taste,  alkaline  reaction.    Salts  amorphous. 

Soluble  in  alcohol,  ether,  chloroform,  benzene  (very  readily  in  last  two 
solvents),  and  in  boiling  water  (difficultly  cold). 
Reactions  : 

Alkaline  hydrates,  pp.,  soluble  in  excess. 

.,       bicarbonates,  pp.,  becoming  resinous. 
Concentrated  sulphuric  acid,  green. 

,,         nitric  acid,  green  cold,  violet  hot. 

(15)  MECONIDINE  A.,  C21H2;iN04  (Hesse)  ;  brownish-yellow,  amorphous  ; 
M.P.  58°  ;  alkaline  reaction,  tasteless  (salts  are  bitter).  Readily  decom- 
posed by  acids.    Salts  very  soluble. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  acetone  ;  not  in  water. 
Not  removed  by  immiscible  solvents  from  solution  in  caustic  alkali,  but 
from  an  ammouiacal  or  calcic  hydrate  solution. 
Precipitants  : 

Alkaline  hydrates,  soluble. 
Ammonia     )     ,  ,  ,      .,,  ,, 
Lime-water  \  soluble  Wlth  dlfficultv- 
Platinum  chloride,  yellow  amorphous,  changing  to  red. 
Gold  chloride,  dirty  yellow  amorphous. 
Colour  tests : 

Concentrated  sulphuric  acid,  olive-green. 

„         nitric  acid,  reddish  colour. 
Acids  in  general,  decompose  readily  ;  dilute  sulphuric  acid  gives 
gradual  red,  then  purple  (ammonia  gives  with  this  solution  a  white 
pp.).    Only  slight  decomposition  with  acetic  acid. 

( 1 6)  LANTHOPINE  A.,  C.::(Ho5N04  (Hesse) ;  microscopic  prismatic  crystals  ; 
browns  on  heating  to  190°-200°  ;  alkaline  reaction,  tasteless.  Salts  crystal- 
line, but  sometimes  gelatinous. 

Soluble  in  chloroform,  with  difficulty  in  alcohol,  ether,  or  glacial  acetic 
acid,  scarcely  in  benzene  ;  not  in  water. 


Removed  by  chloroform  from  an  ammoniacal,  but  not  from  a  solution 
containing  caustic  soda  or  potash. 
Reactions  : 

Alkaline  hydrates  dissolve  (ammonium  chloride  precipitates  therefrom). 
Ammonia,  pp.,  insoluble. 
[Gold  chloride  salt,  M.P.  182°.] 
Colour  tests : 

Concentrated  sulphuric  acid,  colourless  or  pale  violet  ;  brown  on 
heating  to  150°. 

Concentrated  nitric  acid,  resinifies,  then  dissolves  yellow  to  red. 
[No  reaction  with  ferric  chloride.] 

(17)  CRYPTOPINE  A.,  C21H23N05  (T.  and  H.  Smith)  ;  crystallizes  in  six- 
sided  prisms  from  alcohol  ;  M.P.  217°  (176°-177°  with  sublimate,  Guy) ; 
optically  inactive  ;  specific  gravity  1-351  ;  bitter,  then  hot  peppermint- 
like taste  ;  alkaline,  hypuotic  (also  convulsant  action  upon  dogs),  and 
mydriatic.    Salts  tend  to  gelatinize. 

Soluble  in  1,200  parts  cold  alcohol  (better  hot),  and  in  chloroform; 
slightly  in  water,  giving  jelly  or  crystals  ;  scarcely  in  benzene;  not  in 
ether  unless  freshly  precipitated  (and  even  then  it  is  slowly  re-deposited), 
nor  in  pretroleum  ether  or  turpentine. 
Reactions  : 

Alkaline  hydrates,  pp.  insoluble. 

The  platinum  chloride  salt,  soluble  on  warming. 

Iodo-potassic  iodide,  pp. 

The  mercuric  chloride  salt,  soluble  on  warming. 
Colour  tests : 

Concentrated  sulphuric  acid,  intense  blue. 

Nitre  added  to  this  solution,  green~vyellow  ;  on  adding  more  alkaloid, 

intense  green. 
Nitric  acid  alone,  gradually  yellow. 

(18)  LAUDANINE  A.,  C20H25NO4  (Hesse).  Isomeric  with  Codamine  (14)  ; 
crystallizes  in  radiating  prisms;  M.P.  166°,  no  sublimate;  laevo-rotatory ; 
specific  gravity  1*255,  alkaline,  bitter,  very  poisonous. 

Soluble  in  hot  alcohol  (with  difficulty  cold),  in  647  parts  ether,  in 
benzene,  and  readily  in  chloroform. 

Removed  from  alkaline  solution  by  chloroform  readily. 
Reactions  : 

Alkaline  hydrates,  pp.  soluble  in  excess. 
Ferric  chloride,  an  emerald-green  coloration. 
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Concentrated  sulphuric  acid,  pink  ;  dark  violet  on  warming. 
„  „     containing  ferric  oxide,  pink. 

„  nitric  acid,  orange. 

(19)  PROTOPINE  A.,  OS0H19NO5  (Hesse),  or  C,„H17N05  (G.  Konig). 
From  opium,  also  in  Chelidonium  and  Sanguinaria  ;  see  (Jhelidonium 
group.    Crystalline  ;  M.P.  204°  (Konig)  ;  alkaline. 

Soluble  in  chloroform,  with  difficulty  in  alcohol  and  ether,  scarcely  in 
benzene,  not  in  water. 

Reactions : 

Alkaline  hydrates,  pp.  insoluble  in  excess. 
Ammonia,  dissolves. 
Iodo-potassic  iodide,  pp. 

(20)  TR I  TO  PINE  A.,  C4.,H54N.,07  (E.  Kander)  ;  prismatic  crystals  ; 
M.P.  182°. 

Soluble  easily  in  chloroform,  slightly  in  ether. 
Reactions  : 

Alkaline  hydrates )       ■     i  i_i  ■ 
.  .    J  y  pp.  insoluble  in  excess. 

Ammonia  )  rl 

Iodo-potassic  iodide,  pp. 

(21)  LAUDANOSINE  A.,  C21H27N04  (Hess^)  ;  prismatic  crystals  ;  M.P. 
89°  ;  dextro-rotatory  ;  alkaline,  bitter,  very  poisonous. 

Soluble  very  readily  in  alcohol  and  chloroform,  in  19  parts  ether,  also 
in  benzene  and  petroleum  ether  ;  not  in  water. 

Reactions  : 

Alkaline  hydrates  1  •      ,  ■  , 
.  ■    J  \  insoluble. 

Ammonia  j 

[No  coloration  with  ferric  chloride.] 

Platinum  chloride,  pp.  yellow. 

Concentrated  sulphuric  acid,  reddish-brown. 

„  „         „     at  150°  C,  green — dirty  violet. 

(22)  MECONIN   B.   (Opianyl)  ;    CJ0HlnO4=(CH8O).  :  C6H,<co>°  ? 

exists  in  opium  in  amounts  varying  from  O'Ol  to  0'8  per  cent  ;  also 

obtainable  from  Narcotine,  and  from  Opianic  acid  qjj3q  j  C6H2  j  qqjj^ 

by  reduction.  Crystallizes  in  hexagonal  prisms  ;  M.P.  110°,  yielding 
sublimate,  and  recrystallizing,  on  cooling,  or  melts  under  water  at  77°  ; 
optically  inactive  ;  neutral  reaction  ;  bitter. 
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Soluble  in  700  parts  cold  water  or  22  boiling  ;  also  in  alcohol,  ether, 
chloroform,  benzene,  amyl  alcohol,  ethereal  oils,  and  glacial  acetic  acid. 
Removed  from  acid  solutions  by  amyl  alcohol,  chloroform  and  benzene. 

Reactions  : 

Alkaline  hydrates  dissolve,  forming  meconate. 

Ferric  chloride,  blood-red  not  decolorized  by  hydrochloric  acid. 

[No  precipitates  by  metallic  salts.] 

Concentrated  sulphuric  acid,  colourless  ;  becoming  purple  on  warming, 
or  gradually  green  in  tbe  cold  ;  reddish  after  twenty-four  hours. 

(23)  PSEUD0MEC0NIN  B.,  C]0H1(l04;  resembles  preceding  ;  M.P.  123°-124°. 

(24)  MEC0NIC  ACID,  C7H407+3H,,0  :  characteristic  opium  acid,  present 
to  the  extent  of  about  4  per  cent,  on  an  average  ;  crystallizes  in  prisms 
or  scales  ;  evolves  carbonic  acid  on  heating  to  120°  C. 

Soluble  in  alcohol  and  amyl  alcohol,  less  readily  in  ether,  with  diffi- 
culty in  water,  scarcely  in  chloroform. 

It  may  be  removed  from  acid  solutions  by  amyl  alcohol  and  ether. 
Reactions  :  Alkaline  hydrates  dissolve. 

Calcic  chloride  to  neutral  solution,  precipitates. 
Pp.  lead  acetate. 

Ferric  chloride,  blood-red  coloration  not  discharged  by  hydrochloric 
acid. 

(25)  MEC0N0ISIN  B.,  C8HltlO.,  (T.  and  H.  Smith)  ;  crystalline  ;  M.P. 
88°  ;  distils  at  280°. 

Soluble  in  alcohol  easily,  also  in  ether,  but  scarcely  in  water. 

(26)  0PI0NIN  B.  ;  nitrogen  free  (Hesse,  1885)  ;  crystallizes  in  needles  ; 

M.P.  227° ;  neutral  reaction. 

Alkaline  hydrates  )         ,  • -,  •  .,  . 

.  •    J  }  dissolve  ;  acids  re-precipitate. 

Ammonia  )  f 

§  160.  PALICOUREA  marcgravii  ;  Rubiacece.  Investigator  :  Peckholt. 
ArcJiiv.  Pharm.  [2],  127,  93. 

PALIC0URINE  A.,  Crystallizing  in  silky  needles,  and  forming  crystalline 
salts. 

Precipitates  with  most  alkaloid  reagents  (Dupuy). 

§  161.  PANAX  quinquefolius  (Aralia  quinquefolia,  Decaisne  ;  Ameri- 
can ginseng)  ;  Ardliacem.  The  root.  Investigator  :  Garrigues,  Ann. 
Chem.  Pharm.,  90,  231. 
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PANAQUILON  B„  C24H250J8.  Yellow,  amorphous,  fusible  ;  with  bitter 
sweet  taste. 

Soluble  in  water  and  alcohol,  not  in  ether. 

Reactions  : 

Alkaline  hydrates,  dissolve  brown. 
Tannic  acid,  pp. 
[No  pp.  platinum  chloride.] 
Concentrated  sulphuric  acid,  purplish-red  ;  water  precipitates  from  the 
solution  a  substance  Panucon. 

PAP  AVER,  see  Opium. 

§  162.  PAPAYA  (Carica  papaya)  ;  Passiflorinee  or  Papayacece.  The 
fruit.    Investigators  :  Wiirtz,  Peckholt,  Greshoff,  and  others. 

Besides  («)  below,  the  two  alkaloids  Caricine  and  Papaine  have  been 
found. 

The  principle  which  gives  to  Papaya  such  extraordinary  powers  of 
dissolving  fibrin,  is  a  soluble  nitrogenous  ferment  (Papain  or  Papayotin), 
yielding  precipitates  with  the  following  (which  include  the  usual 
reagents  for  albuminoids),  viz.,  hydrochloric,  nitric,  and  meta-phosphoric 
acids,  ferrocyanide  of  potassium  with  acetic  acid,  mercuric  chloride 
(slight),  tannic  and  picric  acids,  platinum  chloride,  Millon's  solution,  and 
cupric  sulphate  (the  latter  on  boding  only). 

From  the  young  leaves,  Greshoff  has  extracted  0'25  per  cent,  of  a 
base  he  calls 

(a)  CARPAINE  A,  crystalline;  M.P.  115°,  part  sublimes  without  decom- 
po.-ition  ;  extremely  bitter  (perceptible  1  in  100,000),  not  very  poisonous 
(hcts  on  heart). 

Soluble  in  alcohol,  chloroform  and  ether  ;  easier  soluble  in  the  latter 
solvent  when  freshly  precipitated  than  in  the  crystalline  condition  ;  dis- 
solved in  traces  by  water. 

Not  removed  from  acid  solutions  by  ether  or  chloroform. 
Precipitants : 

Alkaline  hydrates,  insoluble  in  excess. 
Sodium  carbonate. 
Tannic  acid. 

Picric  acid,  limit  1  in  30,000. 
Gold  chloride,  limit  1  in  25,000. 
Potassium  sulphocyanide. 
Phospho-molybdic  acid,  limit  1  in  75,000. 


limit  1  in  300,000. 


Mercuric-potassic  iodide 

Iodine  solution 

Colour  tests  (negative)  : 

Concentrated  sulphuric  acid  ) 

Concentrated  sulphuric  acid  with  nitric  acid  (  , 

n         ,    i  j    'i         i  >  no  colours. 

Concentrated  nitric  acid  l 

Acids  generally  ' 

§163.  PAREIRA  brava  (Botryopsis  platyphylla  ;  not  Cissampelos 

pareira  as  usually  stated  =  Geissospermum);  Menkpermacece.  Alkaloid  (a). 
Both  contain  also  Pelosine  =  Bebeerine  (see  Bebeeru). 
Pau -Pareira,  Apocynacea\  alkaloid  (b). 

(a)  GEISSOSPERMINE  A.  (Hesse's  Geissospermine),  Cj,,H,, 1N.,0.,+  H.,O. 
Crystallizes  in  small  prisms;  M.P.  160°;  laevo-rotatory  [a]D=- 93*37. 
The  hydrochloride  is  amorphous,  but  crystalline  salts  are  formed  with 
sulohuric  and  oxalic  acids. 

Soluble  in  hot  alcohol  (difficultly  cold),  also  in  benzene  and  chloro- 
form ;  not  in  water  or  ether. 

Bemoved  by  benzene  or  chloroform  from  acid  solution,  and  by  atnyl 
alcohol  from  an  alkaline  infusion. 


Platinum  chloride,  yellow  amor- 
phous pp. 

Gold  chloride,  deep  red  colora- 
tion. 


Reactions  : 

Alkaline  hydrates     )       ,  , 
J  i       ,      I  crystal- 
„  carbonates 
a  •  i  line  pp. 

Ammonia  r  r 

Ferric  chloride,  blue  coloration. 

Colour  tests  : 

Concentrated  sulphuric  acid,  colourless,  changing  to  blue,  then  again 
colourless. 

Concentrated    sulphuric    acid    with    potassium    bichromate,  as 

Strychnine. 
Concentrated  nitric  acid,  purple. 
Friihde's  solution,  persistent  dark  blue. 
(b)  PA  RE  I  Rl  HE  A.  (Pereirine),  C^H^N/)  ?  Grayish  amorphous  powder  ; 
M.P.  12-t° ;  salts  very  soluble. 

Soluble  in  alcohol,  ether,  chloroform,  and  with  difficulty  in  water. 
Removed  fron  alkaline  solutions  by  chloroform,  benzene  and  petro- 
leum ether. 
Colour  tests : 

Concentrated  sulphuric  acid,  violet. 

Concentrated  nitric  acid,  blojd-red,  but  not  blue  with  stannous 
chloride,  as  Bruciue. 
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§  164.  PARIS  quadrifolia  L.  ;  LiliacetE.  Investigators  :  Walz,  Delffs, 
see  Jahrb.  Pharm.,  vols.  4  to  6,  N.  Jahrb.  Pharm.,  vols.  9  and  13. 

(a)  PARIDIN  G.,  C16H2s07  (Delffs).  Crystallizes  in  silky  needles  con- 
taining water  ;  neutral  reaction,  pungent  taste.  Acids  convert  to  Paridol 
and  sugar. 

Soluble  in  50  parts  alcohol  of  (J4  per  cent.  ;  scarcely  in  ether  ;  diffi- 
cultly (?)  in  water.  (Though  Walz  so  describes  its  solubility  in  water, 
Delffs  separates  it  from.  Paristyphnin  by  its  readier  solution  in  that  fluid.) 

(b)  PARISTYPHNIN  G.,  C3SH64018  ;  yellowish- white  amorphous  ;  bitter. 
Converted  by  acids  into  sugar  and  Paridin,  the  latter  again  undergoing 
change,  see  (a),  into  Paridol  and  sugar. 

Soluble  in  water  and  alcohol,  not  in  ether. 

Reactions  : 

Alkaline  hydrates,  dissolve  yellow. 
Ammonia  dissolves. 
Tannic  acid,  precipitates. 

§  1 65.  PARMELIA  ceratophylla  (P.  physodes)  ;  Lich'enes.  Investi- 
gators: O.Hesse,  Ann.  C'hem.  Pharm.,  119,  365  ;  Gerding,  Archiv.  Pharm. 
[2],  87,  1.    Mem.  :  P.  parietina  contains  chrysophanic  acid. 

(a)  CERATOPHYLLIN.  Prismatic  crystals  ;  M.P.  147°,  with  sublimate  ; 
neutral  reaction,  burning  taste.  Hydrochloric  acid  precipitates  from 
solution. 

Soluble  in  boiling  water  (scarcely  cold),  also  in  alcohol  and  ether. 
Reactions  : 

Alkaline  hydrates,  dissolve  when  hot,  (a)  separating  on  cooling. 

Lime  water  )  v  , 
"7         .      r  dissolve. 
Ammonia  ) 

[No  pp.  alcoholic  lead  acetate.] 

Ferric  chloride,  purplish-violet  coloration. 

[Silver  nitrate,  no  reaction.] 

Chloride  of  lime  to  the  alcoholic  solution,  blood-red. 
Concentrated  sulphuric  acid,  dissolves  unchanged. 
Concentrated  nitric  acid,  dissolves  slightly  yellow. 

(b)  PHYSODIN.  Crystallizes  in  microscopic  pillars  ;  M  P.  125°  ;  neutral 
reactions. 

Soluble  in  ether  and  hot  alcohol. 
Reactions  : 

Alkaline  hydrates,  dissolve,  yellow,  changing  to  red. 
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Concentrated  sulphuric  acid,  violet  solution  from  which  water  pre- 
cipitates bluish-violet  flocks. 

§166.  PASTINACA  sativa  (Parsnip);  Umbelliferm;  substances  (a) 
and  (b),  the  latter  also  in  Heracleum.  Investigators  :  Wittstein,  Re  pert. 
Pharm.,  68,  15  ;  Gutzeit.  Beitrage  z.  Pflaneenchemie,  1879. 

(«)  PASTINACINE  A.  Volatile  liquid  with  disagreeable  odour  ;  sharp 
taste  and  alkaline  reaction.    Sulphate  crystalline. 

(6)  HERACLIN  B.,  C3„H22O10 ;  M.P.  185°. 

Soluble  in  chloroform  but  not  in  water. 

§  167.  PAULLINIA  pinnata ;  Sapindaceas  (for  P.  sorbilis  containing 
Caffeine,  see  Thea  group).    Investigator  :  Martin,  Bull.  Gen.  de  Tlierap. 
TIMBONINE  A.    Poisonous.    Sulphate  crystalline. 

§  168.  PAYTA  bark  ('White  Payta  quinine  bark,'  from  a  species  of 
Aspidosperma  ;  compare  Quebracho  ba-k)  ;  Apocynacece.  Investigator  : 
Hesse,  Ann.  Chem.  Pharm.,  vols.  154,  166,  178,  211,  249. 

(a)  PAYTINE  A.,  C21H„JST.,0  +  H,0  ;  prismatic  crystals  ;  M.P.  156°  (loses 
water  at  130°)  ;  lasvo-rotatory  [a]  D=  — 49'5.    Salts  crystalline. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  petroleum  ether,  with 
difficulty  in  water. 

Removed  from  alkaline  solution  by  ether. 

Reactions  : 

Alkaline  hydrates  1  ->•     ,       ,  , 
i  ■   J  ^dissolve  slowly. 

Ammonia  I  J 

Platinum  chloride,  dark  yellow  pp.  (dark  red  on  warming). 
[Gold  chloride,  reduced.] 
Potassic  iodide,  pp. 
Colour  tests  : 

Concentrated  nitric  acid  gives  a  colourless  solution  changing  to  red. 

Perchloric  acid,  fuchsine-red  on  heating. 

Chloride  of  lime,  dark  red,  then  blue. 
(6)  PA  Y  J  AMINE  A.,  C^Ho^O  (isomeric  with  Pay  tine)  ;  amorphous,  as 
are  the  salts. 

Soluble  in  ether. 
Reactions : 

Platinum  chloride,  pp. 

[Gold  chloride,  reduced.] 

Potassic  iodide,  pp. 

Perchloric  acid,  fuchsine-red  on  boiling. 
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§  163.  PErjJOSELINiJM  sativum  (Apium  pefcroselinum,  Parsley)  ; 
UmbdUferce.    In  smill  qumtity  also  ia  A.  Graveolens  (Celery). 

(a)  APIIN  G.,  C27Hj20ls  (v.  Gerichtsi).  Crystallizes  ia  fiae  needles  from 
alcohol,  but  usually  amorphous  ;  M.P.  223°,  leiviag  glassy  mass  on  cool- 
ing ;  dextro-rotatory  in  alkiline  solution,  [a]  J=-f-173°;  neutral,  taste- 
less. Warmed  with  40  times  its  weight  of  hydrochloric  acid,  sp.  gr.  1"04, 
it  gives  Aoigenin,  ani  41  to  43  per  cent,  of  glucose. 

Soluble  in  hot  water,  forming  a  jelly  oa  cojling  (even  1  in  1,500),  also 
in  330  parts  cold  alcohol,  more  readily  boiling,  gelatinizing  as  solution 
cools  ;  not  in  ether. 

Reactions : 

Alkaline  hydrates  "1 

,,        cirbonates  >  dissolve  ;  acids  reprecipitate. 
Ammonia  J 
Ferric  chloride,  dark-red  coloration. 
Ferrous  sulphate,  deep  blood-red  on  warming. 

(b)  APIGENIN  G.-derivative,  from  peeling  ;  C13H  lo03  ;  M.P.  292°-295°. 
Properties  similar  to  those  of  Apiin. 

§  170.  PHILLYRE  A.  latifolia,  Ph.  angustiColii  and  Ph.  media; 
OlevHe.  The  bark.  Investigators  :  Bartagnini  and  De  Luca,  Compt. 
Ren  J.,  51,  368,  also  Ann.  Ghem.  Pharm.,  vols.  24  and  92. 

(a)  PHILLYRIN  G.,  C,7H;l40n  +  UH2O  ;  silvery  crystalline  scales;  M.P. 
160°  (when  anhydrous)  ;  at  first  tasteless,  then  a  gradually  perceptible 
bitterness  ;  odourless.    Acids  convert  to  Phillygenin  and  glucose. 

Soluble  in  1,300  parts  water  at  9°  C,  or  40  parts  alcohol  at  same  tem- 
perature ;  more  readily  in  either  solvent  boiling,  also  in  warm  glacial 
acetic  acid,  scarcely  in  ether  ;  insoluble  in  oils. 

Reactions  (negative)  : 

Alkaline  hydrates  I         ,-  ,  ,  , 

.  •    J  -no  action,  insoluble. 

Ammonia  J  ' 

No  pp.  metallic  salts  (Bertagnini). 

[Fehling's  solution  not  reduced  until  after  inversion  of  the  Phillyrin.] 

Colour  Tests : 

Concentrated  sulphuric  acid,  reddish-violet. 
Nitric  acid,  decomposes. 

Dilute  hydrochloric  acid,  produces  yellow  cr) stalline  substance  and 
oxalic  acid. 
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(b)  PHILLYGENIN  G.-derivative,  C21H2406  ;  pearly  crystals  (from  ether)  5 
fusible. 

Soluble  in  alcohol  less  readily  than  Phillyrin,  also  in  ether,  but 

scarcely  in  water. 

Alkaline  hydrates  /  -■■  , 
.  ■    J  >  dissolve. 

Ammonia  ) 

Concentrated  sulphuric  acid,  red. 

Nitric  acid,  active  decomposition. 

§  171.  PHYLLANTHUS  Niuri,  Euphorbiacece.  Java.  Investigator: 

M.  Ottow. 

PHYLLANTHIN  B.,  C30H37O8.  Crystallizes  in  needles,  volatilizes  at  200  C; 
intensely  bitter,  poisonous. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  petroleum  ether,  and 
glacial  acetic  acid  ;  slightly  in  water. 

§  172.  PHYSALIS  Alkekengi  (Winter  Cherry)  ;  Solanacsce.  Investi- 
gators :  Dessaignes  and  Chautard,  Journ.  Pharm.  [3],  21,  24. 

PHYSALIN  B.,  C14H1605  ;  amorphous;  semi-fluid  on  heating  to  I!i0°  C. ; 
bitter  taste  ;  becomes  electrified  on  rubbing. 

Soluble  in  alcohol  and  chloroform,  with  difficulty  in  water  or  ether. 

Removed  from  aqueous  solution  by  chloroform. 

Reactions  : 

Ammonia  dissolves. 

Lead  acetate,  basic,  gives  yellow  pp.  =  CuH]3Pb05-PbL.0. 

§  173.  PILOCARPIUSpinnatifolius(Jaborandi)  ;  Iiutacece.  Alkaloids, 
(a),  (b),  (<•),  etc.  ;  Piper  reticulatum  (false  Jaborandi),  alkaloids  (c),  (d). 
Investigators  :  Hardy  and  Calmels. 

(a)  PILOCARPINE  A.  (Pyridine  -  methyl  -  betaine),  CnH^N.,0.,  or 
(C5H4N-CH:))  =  C=[CO-0-N(CH3):i]  ;  crystallizable  with  difficulty; 
dextro-rotatory  [a] d  =  -4-1 03°  in  alcoholic  solution.  Gives  Jaborine,  (c), 
on  heating  with  acid. 

Soluble  in  water  (easily),  and  in  alcohol,  ether,  chloroform,  benzene. 
Removed  from  alkaline  solution  by  immiscible  solvents. 
Precipitated  by  most  alkaloid  reagents,  including  gold  chloride  [see  (b)] 
and  phospho-tungstic  acid. 
[Not  by  sodium  acetate,  etc.  (compare  Opium).] 
[Not  by  potassium  ferrocyanide,  the  salt  being  readily  soluble, 
nor  by  5  per  cent,  chromic  acid.] 
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Concentrated  sulphuric  acid,  colourless. 

,,  .,         „    with  sugar,  no  effect. 

„  ,,         „    with  potass,  bichromate,  green. 

„  nitric  acid  in  large  excess,  converts  to  Jaborandine,  (e). 

('  I)  PILOCA  RPIDINE  A .  (from  (a-)  by  1 2  hours'  boiling  with  Baryta,  and  natur- 
ally in  Jaborandi  leaves),  C10HuN2O2  or  (C,H4N-CH:i)C[C06H-N(CH;i),]  ; 
deliquescent.  Separated  from  (a)  by  readier  solubility  of  the  nitrate  of 
Pilocarpidine. 

Soluble  in  water,  alcohol,  chloroform  (very  readily),  amyl  alcohol  and 
acetic  ether  ;  with  difficulty  in  ether  or  benzene,  and  not  in  petroleum 
ether. 

[Not  precipitated  by  gold  chloride.] 

Phospho-tungstic  acid,  white  pp.,  dissolved  by  washing  with  water, 
(c)  JABORINE  A.  (from  Jaborandi  and  Piper  reticulatum,  and  from 
Pilocarpine),  C.,.,H.!.,N404  or 


C5H4N-CH:,):C:[CO-ON(CH:j);i]  [N(CH3)30-CO]:C:(CH8-CaH4N) ; 


amorphous,  non-volatile,  alkaline  reaction,  very  poisonous. 

Soluble  in  ether,  also  in  alcohol  and  water,  but  with  less  facility  than 
Pilocarpine. 

Precipitated  by  ammonia. 

(d)  JABORIDINE  A.  (Jaborandine  ?),  C10H12N2O3  ;  from  Piper  reticu- 
latum, and  from  Pilocarpine  by  oxidation  ;  crystalline. 

Soluble  in  amyl  alcohol  and  benzene  ;  with  difficulty  in  ether  or  dilute 
acids. 

(e)  JABONINE  A.,  C9HUN2  or  (C5H4N"0H3)CH,N(CH3)2 ;  volatile. 

§  174.  PIMPINELLA  saxifraga  ;  UmbelUferce.  Investigator  :  Buch- 
heim,  Archlv.  Pathol.,  1872. 

PiMPINELLIN  B.,  percentage  composition,  C  63-48,  H  4 -07  ;  nitrogen 
free  ;  crystallizes  in  needles  ;  M.P.  37°. 

Soluble  in  alcohol,  with  difficulty  in  ether,  scarcely  in  petroleum  ether, 
not  in  water. 

Concentrated  sulphuric  acid  dissolves  red. 

§  175.  PINUS  sylvestris  and  other  of  the  Coniferai.  Glucoside  (a), 
which  has  been  found  also  in  asparagus  and  beetroot  ;  (b)  has  been 
obtained  from  P.  sylvestris  and  Thuya  Occidentalis  (Kawalier,  Wien 


Ahad.  Ber.),  and  from  the  leaves  of  the  latter  the  glucoside  (c) — only  a 
gramme  or  so  from  a  cwt. 

(a)  CONIFERIN  G.  (Laricin,  Abietin),  C16H2208+2H20  ;  silky  needles; 
M.P.  185°  ;  laevo-rotatory.  On  hydrolysis,  sugar  and  a  substance  C10H12O:j 
is  obtained,  soluble  in  ether,  difficultly  in  alcohol,  not  in  water.  With 
sodium  amalgam,  the  solution  being  kept  weakly  alkaline,  Eugenol  is 
formed  (coniferyl  alcohol  being  an  intermediate  product). 

Solubility,  1  in  l'J6  cold  water,  freely  warm  ;  with  difficulty  in  alcohol ; 
not  in  ether. 

[Not  precipitated  by  lead  acetate,  neutral  or  basic, 
nor  ferric  chloride.] 

Concentrated  sulphuric  acid,  violet-blue. 

,,  ,,         „    with  potassium  bichromate,  gives  rise  to 

slow  formation  of  Vanillin. 

Concentrated  sulphuric  acid  (2  drops),  gives  fine  blue  with  one  drop  of 
a  solution  prepared  as  follows  :  To  alcoholic  thymol,  water  is  added  as 
long  as  clear,  then  potassium  chlorate  ;  let  stand  and  afterwards  filter. 
(A  test  for  Coniferin  in  wood  cells,  and  an  indirect  test  for  wood  cell). 

Hydrochloric  acid  and  phenol,  blue. 

(b)  PINIPICRIN  Gr.,  C.„HM0„;  hygroscopic  yellow  crystals;  M.P.  100° 
(softens  at  55°)  ;  bitter.  On  hydrolysis,  Ericinol,  C10H16O,  and  two  mole- 
cules of  sugar  are  formed. 

Soluble  in  water,  alcohol,  and  aqueous  ether,  but  not  in  absolute  ether. 
Not  precipitated  by  lead  acetate,  neutral  or  basic. 

(c)  THUYIN  G.  (Thujin),  C^H.^Ojo ;  yellow  microscopic  four-sided 
plates  ;  astringent  taste.    Acids  give  Thuyigenin,  ((/),  and  glucose. 

Soluble  in  alcohol  and  hot  water,  scarcely  in  the  latter  cold. 
Reactions : 

Alkaline  hydrates  give  yellow  solutions,  turning  brownish-red. 
Lead  acetate,  neutial  and  basic,  yellow  pp. 
Ferric  chloride,  dark  green  coloration. 

(d)  THUYIGENIN  G.-derivative,  CuH1207 ;  crystallizes  in  microscopic 
needles.    Acids  convert  to  Thuyetin,  Ci4H1408  (taking  up  H._,0)  ;  see  (e). 

Soluble  in  alcohol,  with  difficulty  in  water. 

Ammonia  gives  bluish-green  coloration. 

Precipitated  by  basic  lead  acetate  (not  by  the  neutral  salt). 

(e)  THUYETIN,  Cl4H1408  (from  Thuyigenin,  possibly  identical  with 
Quercetin)  ;  yellow  crystals. 
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Soluble  in  alcohol  and  ether ;  with  difficulty  in  water. 
Ammonia  gives  bluish-green  solution. 
Lead  acetate,  red  pp. 

( f)  PIMARIC  ACID,  from  resin,  has  bitter  taste. 

Soluble  in  hot  alcohol  or  hot  ether  ;  not  in  water. 

§  170.  PIPER  longum  (Pepper),  P.  nigrum,  P.  cubebum,  P.  caudatum  ; 
Piperacece.  Schinus  mollis,  Terebinthacea; ;  alkaloid  (a).  The  fruit  and 
seed  of  P.  longum,  7  to  9  per  cent,  of  («),  besides  (b). 

(<i)  PIPERINE  A.,  C17H19N03  or 

CH^^CiH^CHiCH-CH^HCOCCsH^N); 

monoclinic  prisms;  M.P.  100°  (128°-129-5°,  Dupuy)  ;  neutral  reaction, 
almost  tasteless  if  pure,  optically  inactive.  The  salts  dissociate  with 
water. 

Soluble  in  30  parts  cold  alcohol,  1  part  boiling,  60  cold  ether  ;  also  in 
chloroform,  benzene,  and  somewhat  in  petroleum  ether  ;  difficultly  in 
water  even  boiling. 

Removed  in  part  from  acid  solutions  by  benzene  and  petroleum  ether. 

Reactions : 

Ferric  chloride,  pp.  (hydrochloric  solution). 

[Platinum  chloride,  pp.  only  if  concentd.  ;  double  salt  very  soluble.] 
Phospho-molybdic  acid,  brown  pp. 

[Phospho-antimouic  acid,  yellow  coloration  in  dilute  solutions.] 
Oadiiiium-potassic  iodide,  pp. 
Mercuric-potaisic  iodide,  yellowish-white  pp. 
[Mercuric  chloride,  pp.  if  concentrated.] 
Colour  tests  : 

Concentrated  sulphuric  acid,  yellow ;  green  in  20  hours. 

,,  „         ,,    with  nitric  acid,  gradually  green. 

Nitre  added  to  the  solution  in  sulphuric  acid  after  10  to  15  hours,  the 

greenish-brown  solution  becomes  reddish-brown. 
Nitric   acid  alone,  orange  changing  to  yellowish-green  (dissolves 

slowly). 

Fronde's  solution,  yellow,  turning  brown  to  nearly  black. 

(b)  PIPERIDINE  A.  (Hexahydro-pyridine),  C5HnN ;  a  liquid  with 
peppery  and  ammouiacal  odour,  burning  taste;  boils  at  106°  ;  powerfully 
alkaline,  giving  crystalline  salts. 

Soluble  in  alcohol,  and  in  all  proportions  with  water. 


Reactions  with  metallic  salts  like  ammonium  hydrate. 
Bismuth -potassic  iodide  gives  a  pp.  with  the  hydriodide. 

§177.  PISCIDIA  erythrina ;  Ler/uminosa' — Papilionacem.  The  root- 
bark.    Investigator  :  E.  Hart. 

PISCIDIN  B.,  Co«,H2408 ;  prismatic  crystals. 

Soluble  in  hot  alcohol,  also  in  benzene  and  chloroform  ;  with  difficulty 
in  ether  ;  not  in  water.    Dilates  the  pupil. 

§  178.  PLUMERIA  lancifolia  (Agoniada  bark)  ;  Apocyimcetf.  In- 
vestigators :  Peckolt,  Archie  Pharm.,  [2],  192,34;  and  Geuther.  Used 
as  febrifuge. 

(«)  AGONIADIN  C,  C10H14O6  (Geuther);  crystallizes  in  radiating  silky 
needles ;  M.P.  155°  (no  sublimate)  ;  very  bitter.  Dilute  acids  produce  a 
brown  amorphous  substance  and  sugar. 

Soluble  with  difficulty  in  boiling  water,  scarcely  in  the cold  ;  not  readily 
in  cold  alcohol,  but  better  in  warm  ;  dissolved  also  by  a  mixture  of  ether 
and  alcohol,  and  by  carbon  bisulphide  ;  not  by  chloroform  or  petroleum 
ether. 

Reactions  : 

Alkaline  hydrates,  dissolve  brown  on  warming. 
Ammonia,  dissolves  cold. 

[Not  precipitated  by  lead  acetate,  neutral  or  basic] 

Tannic  acid,  pp.  gradually. 

Ferric  chloride,  pp. 

[Not  precipitated  by  other  metallic  salts.] 
Colour  tests : 

Concentrated  sulphuric  acid,  dissolves  light  yellow,  changing  to  green 
,,  „         ,,    with  nitric  acid,  gradually  yellow. 

,,  nitric  acid,  golden-yellow. 

,,  hydrochloric  acid,  dissolves  colourless. 

(b)  AGONIAPICRIN  B.  ;  brownish  amorphous,  neutral,  bitter,  not 
poisonous. 

Soluble  in  water,  alcohol  and  ether. 
Reactions  : 

Tannic  acid,  brown  pp. 
[Ferric  chloride,  brown  coloration.] 
Platinum  chloride,  dark  brown  pp. 
§  179.  PODOPHYLLUM  peltatum  (May  Apple)  ;  Ranunculacea:  In- 
vestigator :  Podwyssotski,  Archie  Pharmak.  u.exper.  Pathol.,  13,  29. 
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Jn  addition  to  substances  below,  tbe  rhizome  contains  Berberine  (see 
Berberis)  and  Saponine  (see  Saponaria). 

(a)  PODOPHYLLOTOXIN,  C,:JH2409+2H.20,  or  C20H15O6(OCH3)3+2H2O  ; 
crystalline  ;  M.P.  93°-95°  ;  lee vo- rotatory  ;  slightly  acid  reaction. 

Soluble  in  7,000  parts  water  at  15°  C,  readily  in  alcohol,  also  in  chloro- 
form, acetone  and  hot  benzene  ;  with  difficulty  in  cold  benzene,  ether,  or 
glacial  acetic  acid  ;  not  in  petroleum  ether. 

Reactions : 

Platinum  chloride  solution,  no  change. 

Concentrated  sulphuric  acid,  cherry-red,  becoming  greenish- blue  to 
violet. 

Concentrated  hydrochloric  acid,  red. 

(b)  PWROPODOPHYLLIN,  isomer  of  above  ;  differs  from  it  in  being  less 
easily  soluble  in  ail  solvents,  and  optically  inactive. 

(c)  PJDOPHYLLO-QUERCETIN  is  possibly  identical  with  Quercetin  (see 
Quercus). 

§  180.  POPULUS  (Poplar),  several  (as  P.  tremula  =  Aspen,  P.  alba, 
P.  Grseca)  ;  Sulicacece  ;  substance  («).  For  Salicin,  also  present,  see  Salix. 
Substance  (b)  has  been  found  in  the  buds  of  several  species  of  Populus,  as 
P.  monolifera  (P.  balsamifera). 

(a)  POPULIN  G.  (Benzoyl  Salicin),  O20H22O8  or  CnH17  (C7H50)07  ; 
crystallizes  in  needles  with  2ELO  ;  M.P."  when  anhydrous  180°;  ltevo- 
rotatory  (the  rotatory  power  is  proportional  to  the  amount  of  Salicin 
which  it  would  yield  on  saponification  with  potash)  ;  sweet  taste.  It 
decomposes  more  readily  than  Salicin,  giving  Saligenin,  sugar,  and  benzoic 
acid. 

Soluble  in  2,000  parts  cold  water  or  79  boiling,  100  cold  alcohol,  also  in 
ainyl  alcohol,  chloroform  and  glacial  acetic  acid ;  with  difficulty  in  benzene, 
scarcely  in  ether. 

Removed  from  aqueous  solutions  by  amyl  alcohol  and  chloroform,  not 
easily  by  benzene. 

Reactions : 

Alkaline  hydrates,  pp. 

[Not  precipitated  by  lead  acetate,  neutral  or  basic] 
[No  pp.  by  other  metallic  salts,  Braconnot.] 
Concentrated  sulphuric  acid,  red. 

Acids  generally  dissolvewithoutdecompositionif  not  too  concentrated. 
Frohde's  solution,  violet ;  less  intense  than  with  Salicin. 


(&)  CHRYSIN  (colouring  matter),  C16H10O4 ;  light  yellow,  glittering 
crystalline  plates ;  M.P.  27;")°,  with  sublimate. 

Soluble  in  180  parts  cold  alcohol  or  50  boiling,  also  in  aniline  and 
boiling  acetic  acid  ;  with  difficulty  in  ether ;  scarcely  in  chloroform, 
benzene,  petroleum  ether,  or  carbon  bisulphide  ;  not  in  water. 

Reactions : 

Alkaline  hydrates  dissolve  yellow  (acids  precipitate). 
Calcium  or  barium  chloride,  yellow  crystalline  pp. 
Lead  acetate,  neutral,  alcoholic  solution,  partial  precipitation. 
Palladious  chloride,  dirty  violet  (alcoholic  solution). 

§  181.  PRUNUS  (Plum),  Amygdalus  amara  (Almond),  A.  persica 
(Peach),  and  various  of  the  Rosacea  :  Pyrus  aria  (Beam  tree),  P.  tor- 
minalis  (Wild  Service  tree)  ;  see  also  Pyrus.  Gymnemia  latifolium,  an 
Indian  Asclepiadea,  contains  large  quantities  of  Amygdalin.  Pygium 
parviflorum  and  latifolium,  Vicia  sativa  (which  see),  etc.,  etc.  Bitter 
almonds  (from  Amygdalus  amara),  about  H  to  3  per  cent. ;  peach  kernels, 
about  3  per  cent. 

AMYGDALIN  G.,  C20H,7NOn,  or  CI3Hu04  j        ^N  ;  pearly  crystals  from 

alcohol  with  211,0,  or  from  water  in  prisms  with  3ELO  ;  M.P.  120°  to 
clear  liquid,  at  160°  brown  with  odour  of  caramel  ;  neutral  reaction, 
slightly  bitter  ;  lEevo-rotatory,  [a]R=  —3;")-;")  (Bouchardat).  Not  poisonous 
in  the  absence  of  Emulsin  ;  the  latter  gives  rise  to  prussic  acid,  sugar,  and 
benzoic  aldehyde  (almond  oil)  ;  whilst,  with  dilute  acids,  the  hydric 
cyanide  (prussic  acid)  is  decomposed,  with  production  of  formic  acid  and 
ammonia. 

Soluble  in  12  parts  water  at  10°  C,  and  in  all  proportions  boiling,  148 
parts  cold  alcohol  of  sp.  gr.  0'939,  or  11  boiling.  Insoluble  in  ether  and 
petroleum  ether. 

[Not  precipitated  by  cadmium-potassic  iodide.] 
Concentrated  sulphuric  acid,  dissolves  light  violet-red. 

§  182.  PUNICA  Granatum,  L.  (Pomegranate)  ;  Lytliracem.  The  bark. 
De  Vrij  obtained  371  per  cent,  of  alkaloidal  hydrochlorides  from  the 
white-flowering  variety,  and  2-43  per  cent,  from  the  red.  The  following 
alkaloids  have  been  isolated  by  Tanret,  Cornpt.  Bend.,  vols.  88  and  90. 

(a)  PELLETIERINE  A.  (Punicine),  C8H]3NO  ;  liquid;  B.P.  195°;  sp. 
gr.  0  988  ;  alkaline  reaction ;  absorbs  oxygen,  becoming  resinous  ; 
dextro-rotatory  (the  sulphate  is  la3vo-rotatory  at  ordinary  temperatures 
and  inactive  at  100°  C).    Crystalline  salts. 
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Iodo-potassic  iodide. 
Cadmium-potassic  iodide. 
Bromine  water. 

Gold  chloride  ;  reduction  of  gold 
on  warming. 


Soluble  in  20  parts  water  ;  miscible  in  all  proportions  with  alcohol, 
ether,  or  chloroform. 

Removed  by  chloroform  from  an  alkaline,  but  not  from  a  bicarbonate 
aqueous  solution. 
Precipitants : 

Alkaline    hydrates   (but   not  if 

dilute). 
[Not  bicarbonates.] 
Tannic  acid. 

[Not  platinum  chloride.] 
Phospho-molybdic  acid. 
Concentrated  sulphuric  acid  with  potassium  bichromate,  green. 

(b)  METHYL- PELLET  I ERINE  A.,  C9Hj7NO  ;  liquid  ;  B.P.  215°  ;  hydro- 
chloride dextro-rotatory  ;  salts  very  hygroscopic. 

Soluble  in  25  parts  water,  and  in  alcohol,  ether,  chloroform. 
Removed  by  chloroform  from  alkaline  as  well  as  from  bicarbonate 
solutions. 

Precipitated  by  alkaline  hydrates  and  bicarbonates  (from  strong  solu- 
tions). 

(c)  PSEU  DO- PELLET  I  ERINE  A.,  C9H15NO+2H20  ;  prismatic  crystals  ; 
M.P.  46°  (or  48°,  Ciamician  and  Silber)  ;  B.P.  246°  ;  slightly  volatile  even 
cold,  optically  inactive,  reaction  alkaline,  odorous. 

Soluble  in  water,  alcohol,  chloroform,  petroleum  ether,  and  ether  (9 
parts  of  latter). 

Eemoved  by  chloroform  from  alkaline  and  from  bicarbonate  solutions. 
Precipitants  : 

Alkaline  hydrates       1  (if  not  too 
„       bicarbonates  j  dilute). 

Picric  acid,  yellow  needles. 

Gold  chloride. 

Phospho  -  molybdic     acid,  pale 
yellow. 

Concentrated  sulphuric  acid  and  potass,  bichromate,  intense  green. 

(d)  ISO-PELLETIERINE  A  ,  C8H13NO  ;  liquid  ;  B.P.  195°  ;  optically  in- 
active. 

Solubility  as  Pelletierine. 

Removed  by  chloroform  from  alkaline,  but  not  from  bicarbonate  solu- 
tion. 

Precipitated  by  alkaline  hydrates  (from  strong  solutions),  but  not  by 
bicarbonates. 


Iodo-potassic  iodide,  pale  brown 

needles. 
Cadmium-potassic  iodide. 
The  free  alkaloid  precipitates 

lime  and  alumina  from  their 

salts. 


§  183.  PYRUS  malus  (Apple);  Rosacea;  also  in  cherry,  peach  and 
pear.  The  root-bark.  '  Isophlorrhizin,'  from  the  leaves  of  the  apple,  has 
been  shown  by  Schiff  to  be  identical  with  («).  For  Amjgdalin,  obtained 
from  various  species  of  Pyrus,  etc.,  see  Prunus. 

(a)  PHLORRHIZIN  G.  (Phloridzin,  Isophlorrhizin),  C21H2jO]0  +  2H20 
(Strecker)  ;  crystallizes  in  needles  ;  loses  water  at  100°,  melts  1U6°-10!)°, 
rehardens  at  130°,  then  remelts  at  160°;  laevo-rotatory,  [a]R=-39'9 
(Bouchardat)  ;  neutral  reaction  ;  slightly  bitter,  then  sweet.  Acids  con- 
vert slowly  into  (b)  and  sugar. 

Soluble  in  2,000  parts  cold  water,  readily  warm,  and  in  all  proportions 
at  100°  ;  also  in  alcohol,  wood  spirit,  glacial  acetic  acid,  and  in  a  mixture 
of  ether  and  alcohol,  but  scarcely  in  ether  alone. 

Reactions : 

Alkaline  hydrates  dissolve. 

Ammonia  dissolves,  solution  becoming  yellow -wred-~blue  on  ex- 
posure. 

Precipitated  by  basic  acetate  lead  (not  by  the  neutral  salt). 
Concentrated  sulphuric  acid  dissolves  yellow,  changing   to  red  at 
30°-60°  C. 

Friihde's  reagent,  pure  blue,  lasting  for  a  few  minutes, 

(6)  PHL0RETIN  G.-derivative  (from  Phlorrhizin),  C;5HH05  (Strecker)  ; 

M.P.  180°  ;  sweet  taste.  Boiling  potash  gives  Phloretic  Acid  and  Phlot  o- 

glucin,  C6Hs03. 

Soluble  in  alcohol,  hot  glacial  acetic  acid,  and  in  wood  spirit,  but 

scarcely  in  water  or  ether. 

Alkaline  hydrates  dissolve. 

Neutral  lead  acetate  precipitates. 

Concentrated  sulphuric  acid  I     -n,  ,  , 

tj  -lj,      i  .•    r  -as  Bhlorrhizin. 

r  ronde  s  solution  ) 

§  184.  QUASSIA  amara,  Picrasna  excelsa,  Simaruba  amara  ;  Sima- 
rubacece.  From  Brucea  (quassioides  ?)  F.  Eyken  has  isolated  '  Bruca- 
marin,'  the  melting  point  and  solubilities  of  which  coincide  exactly  with 
those  of  Quassiin,  but  he  finds  it  to  be  nitrogenous,  and  to  give  a  violet 
coloration  with  concentrated  sulphuric  acid  ;  it  is  soluble  in  alkalies. 

QUASSIIN  B.  (Picrasmin  V— Massube,  Arch.  Pharm.,  [3],  23,  147,  con- 
siders Picrasmin  to  be  a  higher  homologue  of  Quassiin.  Brucamarin  (?), 
see  above),  Ci0Hi2O:)  (F.  Massube  gives  Cj.-.H^Ojo)  ;  crystallizes  in  opaque 
pillars  or  rectangular  plates;  M.P.  215°-217°;  dextro-rotatory,  neutral 
reaction,  extremely  and  persistently  bitter  taste. 
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Soluble  in  222  parts  cold  water,  in  alcohol,  chloroform  and  benzene  ; 
with  difficulty  in  ether  or  petroleum  ether. 

Removed  from  acid  aqueous  solution  by  chloroform  and  benzene. 
Reactions : 

[Not  precipitated  by  lead  acetate  ;  the  basic  acetate  gives  slight 
cloud.] 

Tannic  acid,  precipitates  the  alcoholic  solution. 
Ferric  chloride,  brown  coloration  on  warming. 
[Not  precipitated  by  gold  chloride,  or  silver  nitrate.] 
Colour  tests : 

Concentrated  sulphuric  acid,  colourless,  then  gradually  brown. 

„  „         „    with  sugar,  gradual  red. 

Frohde's  solution,  brown. 

§  185.  QUEBRACHO  Colorado  (Loxopterigium  Lorentzii)  ;  Ana- 
eardiacece.    Investigator  :  0.  Hesse,  Ann.  Chem.  Pharm.,  211,  249. 

LOXOPTERYGINE  A,  C,6H34N202 ;  M.P.  81°  ;  amorphous,  alkaline,  bitter. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  acetone  ;  with  difficulty 
in  water. 

Colour  tests : 

Concentrated  sulphuric  acid  with  potass,  permanganate,  violet. 

,,  „         ,,       ,,    chromic  acid,  violet. 

Nitric  acid,  red. 

Perchloric  acid,  reddish-brown  on  warming. 
Frohde's  reagent,  violet-^ blue. 

§  186.  QUEBRACHO  bark  ( Aspidosperma  Quebracho;  compare  also 
Payta  bark)  ;  Apocynaeece.  Investigators  :  Fraude,  Ber.  d.  Chem.  Ges., 
1878.  1879,  1881  ;  Hesse,  loc.  cit,  1880,  and  Ann.  Chem.  Pharm.,  211,  249. 

(a)  ASPIDOSPERMINE  A.,  C.,2H,0N9O3  ;  crystallizes  in  needles  or  prisms  ; 
M.P.  205°-206°  ;  feebly  alkaline,'  bitte'r  ;  Isevo-rotatory,  [a]D=  -100-2  for 
alcoholic  solution.    Salts  amorphous. 

Soluble  in  6,000  parts  cold  water,  48  alcohol  (99  per  cent.)  at  18°  C, 
106  absolute  ether,  and  in  benzene,  chloroform,  and  amyl  alcohol. 
Removed  from  ammoniacal  solution  by  last  three  solvents. 
Precipitants : 

Alkaline  hydrates. 
Ammonia. 
Tannic  acid. 

Picric  acid,  yellow.  < 

?  Not  platinum  chloride,  but  blue  coloration  (yellow  pp.,  Dupuy). 


[Fehling's  solution,  reduced.] 
Potassium  sulphocyanide,  white. 
Phospho-molybdic  acid,  white. 
Iodo-potassic  iodide,  brown. 
Mercuric-potassic  iodide,  yellow  flocculent. 
Mercuric  chloride,  white. 
Colour  tests : 

Concentrated  sulphuric  acid  with  lead  peroxide,  red  (violet  if  not 
pure). 

Concentrated  nitric  acid,  red. 

,,  hydrochloric  acid  warm,  red. 

Perchloric  acid,  sp.  gr.  1-13  to  1*4,  intense  red  (white  pp.,  Dupuy). 

(6)  ASPIDOSPERMA  TINE  A.,  C22H28N?02;  crystallizes  in  needles;  M.P. 
162°  ;  lfevo-rotatory  ;  [a]  D=  -72°  ;  salts  amorphous. 

Soluble  in  water  if  freshly  precipitated  ;  also  in  alcohol,  ether,  chloro- 
form, and  boiling  petroleum  ether. 

No  colour  reaction  with  concentrated  sulphuric  acid  and  potassium 
bichromate. 

(c)  ASPID0SAMINE  A.,  C23H28N202  ;  isomeric  with  (&).  Crystalline,  or 
amorphous,  becoming  gradually  crystalline  ;  M.P.  100°. 

Soluble  in  alcohol,  ether,  chloroform,  benzene ;  with  difficulty  in 
petroleum  spirit ;  scarcely  in  water. 
Precipitated  by  : 

Sodium  platinum  chloride.         I  Potassium  sulphocyanide. 

Gold  chloride.  |  Mercuric  chloride. 

Colour  tests  : 

Concentrated  sulphuric  acid  with  potassium  bichromate,  blue. 
Perchloric  acid,  fuchsine  red. 
Frohde's  reagent,  blue. 

(d)  QUEBRACHINE  A.,  C2lH26N202  ;  crystalline,  colourless,  but  turning 
yellow  on  exposure;  M.P.  214°-21o°  ;  dextro-rotatory;  [a]D  =  +62"5  in 
alcohol,  or  186  in  chloroform;  alkaline  reaction,  bitter.  The  alcoholic 
solution  gradually  acquires  a  blue  tint.    Salts  crystalline. 

Soluble  in  hot  alcohol,  hot  ether,  or  hot  petroleum  ether  (difficultly  in 
either  of  these  when  cold),  in  amyl  alcohol  and  chloroform  ;  scarcely  in 
water. 

Removed  by  chloroform  from  acid  solution  (distinction  from  strychnine) 
and  from  ammoniacal  solution  by  amyl  alcohol,  though  with  difficulty  ; 
not  removed  from  acid  solution  by  benzene  or  petroleum  ether. 
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Precipitants  : 

Alkaline  hydrates. 

,,  carbonates. 
Gold  chloride,  yellow  amorphous. 
Potassium  sulphocyanide. 
Mercuric  chloride. 
Colour  tests  : 

Concentrated  sulphuric  acid  with  potass,  bichromate,  blue. 

Perchloric  acid,  yellow. 

Friihde's  reagent,  blue. 
0)  HYPOQUEBRACHINE  A.,  C21H26N202  (isomeric  with  Quebrachine)  ; 
amorphous,  yellowish  ;  M.P.  80°  ;  alkaline,  bitter,  salts  amorphous. 
Soluble  in  alcohol,  ether,  chloroform. 
Precipitants : 

Alkaline  hydrates,  pp.  resinous. 

[Ammonia  to  concentrated  solutions.] 

Ferric  chloride,  red  coloration  with  the  hydrochloride. 

Sodium  platinic  chloride,  yellow-wred. 

Gold  chloride,  yellow~^violet. 
Colour  tests : 

Concentrated  sulphuric  acid,  violet. 

Perchloric  acid,  yellow. 

Fruhde's  reagent,  violet. 
(/')  QUEBRACHAMINE  A.  ;  crystallizes  in  anhydrous  needles  or  leaflets  ; 
M.P.  142°  ;  bitter. 

Soluble  with  difficulty  in  alcohol,  ether,  chloroform,  or  benzene,  and 
scarcely  in  water. 

Precipitated  by  ammonia. 

Other  reactions  similar  to  those  of  Quebrachine. 

Colour  tests : 

Concentrated  sulphuric  acid,  bluish. 

„     with  molybdic  acid        I  inten8e  blue. 
J}  „  „     with  potass,  bichromate  ) 

§  187.  QUERCUS  tinctoria  (Black  Oak);  Amentacea ■ ;  substance  (a), 
which  is  further  found  in  Chinese  tea  leaves,  vine  leaves,  Sumach,  Carya 
tomentosa,  Rhus  coriaria,  Fraxinus  leaves,  etc.  Substance  (/;),  Quercetin, 
the  derivative  of  (a),  is  also  obtainable  from  Robinin  (see  Robinia)  and 
Rutin  (see  Ruta)  ;  a  similar  compound  is  present  in  the  rhizome  of 
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Podophyllum  peltatum  (see  Podophyllo-quercetin).  Compare  alsoRham- 
netin  (ste  Rhamnus  infectorius). 

(a)  QUERCITRIN  G.  (Quercimelin  ;  not  identical  with  Rutin,  Robinin, 
Rhamnin,  Morindin,  or  Thuyin),  C:i6H38O.,0  (Liebermann),  or  C^EJ^Oj^ 
(Herzig  and  Smoluchowski,  January,  1893).  Yellow  microscopic  plates  ; 
loses  waterat  100°,  anhydrous  at  165°  ;  M.P.  between  160°  and  200°,  giviug 
some  sublimate  of  Quercetin  ;  neutral  reaction,  bitter  (in  alcoholic  solu- 
tion).   On  hydrolysis,  Isoldulcite  and  Quercetin  are  formed. 

Solubility,  1  in  2,435  cold  water  or  145  boiling ;  23  parts  cold 
alcohol  or  3*9  boiling  ;  also  in  amyl  alcohol  and  warm  acetic  acid  ; 
scarcely  in  ether  ;  not  in  benzene,  chloroform,  petroleum  ether,  or  carbon 
bisulphide. 

Reactions : 

Alkaline  hydrates  >  dissolye  ^ 
Ammonia  )  J 

Lead  acetic,  neutral  or  basic,  orange  pp.  solution  in  acetic  acid. 
Ferric  chloride,  dark  green  coloration. 

Gold  chloride,  reduced  in  the  cold  with  precipitation  of  gold. 

Silver  nitrate,  similar  reaction  (precipitation  of  silver). 

Fehling's  solution,  reduced  after  boiling. 
(6)  QUERCETIN  G.-derivative  [  =  Rhamnetin  (Stein);  Meletin,  Mono- 
hydroxi-fisetin  (J.  Herzig)]  ;  C.J4H]riOu  or  C]5H1(107  (J.  Herzig  and 
Smoluchowski,  January,  1893)  (Zwenger  finds  C13H10O6).  Crystallizes  in 
yellow  needles  ;  on  heating  to  120°,  7  to  10  per  cent,  of  water  is  evolved  ; 
M.P.  250°  ;  recrystallizing  on  cooling  ;  partially  sublimable  ;  neutral 
reaction,  bitter. 

Soluble  in  229  parts  cold  alcohol  or  18  boiling  ;  not  easily  in  ether  ; 
scarcely  in  water,  hot  or  cold  ;  it  dissolves  in  warm  glacial  acetic  acid, 
separating  on  cooling. 

Reactions : 

Alkaline  hydrates,  dissolve  yellow. 

Ammonia  gives  yellow  solution,  changing  to  red. 

Lead  acetate  precipitates  the  alcoholic  solution  red. 

Ferric  chloride,  dark  green  coloration  cold  or  dark  red  on  heating. 

Gold  chloride  ) 

Silver  nitrate        >as  Quercitrin. 

Fehling's  solution  J 

§  188.  RATANHIA  (Krameria   triandra,  Rhatany)  ;   Kramer  iaceee. 
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Investigators :  Huge,  Jahresb.  Chem.,  1862,  493  ;  Gintl,  Client.  Cent., 
186!)  and  1870. 

Fereira  spectabilia,  Iiubiacece ;  the  resin  (Angelin  Pedra  resin)  gave 
86"5  per  cent.,  and  the  tree  2-45  per  cent.  Gintl,  Wiener.  AJcad.  Ber.,  58, 
443. 

Geoffrey  a  surinamensis  (Andira  retusa),  Leguminosce — Papilionacece  ; 
30  gms.  from  1  lb.  of  the  bark.  Investigators  :  Huttenschmidt,  Mag. 
Pharm.,  7,  287  ;  Winckler,  Jahrb.  Pharm.,  2,  159. 

The  identity  of  the  substance  obtained  from  the  above  various  sources 
was  suggested  by  Ointl,  and  has  now  been  established  by  Hiller-Bombien 
(Archiv  Pharm.,  1892,  230,  513). 

RATANHINE,  Amido-acid  (Angeline,  Geoffroyine,  Surinamine,  Metbyl- 
tyrosine),  C10Hi3NO3  ;  crystallizes  in  pearly  needles  or  leaflets  ;  M.P. 
40°-45°,  with  some  sublimate  ;  neutral  reaction  ;  tasteless  and  odourless, 
but  evolving  disagreeable  odour  on  heating.  Forms  salts  with  both  acids 
and  alkalies. 

Soluble  in  9,180  parts  cold  water  or  125  boiling,  scarcely  in  alcohol 
(1  in  2,300  boiling),  and  only  dissolved  in  traces  by  ether,  chloroform, 
benzene. 
Reactions : 

Alkaline  hydrates  ) 

,,       cirbonates   >  pp.  soluble  in  excess. 
Ammonia  ) 
[No  pp.  lead  acetate.] 
Ferric  chloride,  violet  coloration. 
[No  pp.  platinum  chloride  even  concentrated.] 

With  freshly-precipitated  cupric  hydrate,  a  dark  blue  solution  is 
obtained,  which  on  evaporation  deposits  violet  needles  of  composi- 
tion (C10Hi2NO3)2Cu. 

Phospho-molybdic  acid,  partial  precipitation. 

Mercuric-potassic  iodide  to  Rhatanine  salt,  partial  precipitation. 

Nessler  solution,  pp. 

[Mercuric  chloride  7  .,,  „      -r,  ,    t_-  -i 

[      „       acetate   j  no  pp.  with  free  Ratanhine.] 

Colour  tests : 

Concentrated  sulphuric  acid,  colourless. 

Fuming  nitric  acid,  pink,  then  successively  red,  bluish-violet,  green 
(concentrated  nitric  acid  to  Ratanhine  suspended  in  water,  then 
warmed).  , 

Pure  nitric  acid  free  from  nitrous  acid,  colourless. 


§189.  EHAMNUS  group,  Rlianinacece  ;  R.  cathartica  (Buckthorn), 
substances  (a),  (6),  (c)  ;  R.  infectorius  (yielding  Avignon  berries),  R. 
oleoides,  R.  amygdalina  and  R.  saxatilis  (furnishing  Persian  Yellow 
Berries\  («),  (b)  ;  Rhamnus  frangula  (Alder  Buckthorn),  substances  (d) 
and  (e)  ;  Cascara  sagrada  (Rhamnus  Purshiana),  (rf),  (e).  Emodin,  (e), 
is  also  found  in  the  root  of  Rheum  officinale  (Rhubarb),  Nephroma 
lusitanica  (Llchenex),  and  as  a  product  of  decomposition  of  Frangulin,  (d). 
Regarding  Rhaninetin,  compare  also  Quercetin  from  Quercus  tinctoria,  etc. 

(a)  RHAMNIN  G.  (Gellatly's  Xantho-rhamnin,  Rhamnegin  ;  not  Fleury's 
Rliamnin),  C^HngOu  (Gellatly)  ;  crystallizes  in  microscopic  needles  or 
plates,  giving  yellow  solutions  ;  neutral  reaction,  nearly  tasteless.  Acids 
convert  to  Rhamnetin  and  Rhamiin-sugar. 

Soluble  in  water,  alcohol  (if  absolute  spirit,  only  when  hot),  and  glacial 
acetic  acid  ;  scarcely  in  ether,  chloroform,  benzene,  or  carbon  bisulphide. 
Reactions  : 

Lead  acetate  precipitates  the  alcoholic  solution,  yellow,  but  no  pp. 
with  aqueous  solutions. 

Ferric  chloride,  olive-green  colour  if  dilute,  brownish-red  when  con- 
centrated. 

Silver  nitrate,  reduction  to  silver. 

Fehling's  solution,  no  pp. 

Copper  acetate,  brown  pp. 

(b)  RHAMNETIN  G. -derivative.  (Fleury's  Rhamnin,  Quercetin,  see 
Quercus),  CuHihO-  (Gellatly),  or  CMH1(;On  (Stein)  ;  crystallizes  in  yellow 
quadratic,  prismatic  plates  ;  tasteless. 

Solubility  varies  considerably  with  degree  of  dryness.  Scarcely  soluble 
in  water,  though  colouring  it  yellow  ;  1  in  58  boiling  alcohol,  1  in  76 
ether,  also  in  phenol. 

Reactions  : 

Alkaline  hydrates  dissolve  yellow  ;  Baryta  precipitates  therefrom. 
Aluminic  hydrate  gives  precipitate. 

Ferric  chloride  to  alcoholic  solution,  brownish-green  coloration. 

Black  dyes  formed  Avith  iron  salts. 

Silver  nitrate        )     -,      ■,'  ■  , , 

n  ii-    .      i  ,•     -  reduced  m  the  cold. 
Jt  ehling  s  solution  j 

Chloride  of  lime,  dark  green,  or  brownish-red  with  concentrated  solu- 
tion. 

(c)  RHAMNO-CATHARTIN  ;  bitter,  purgative,  non-crystallizable. 

(d)  FRANGULIN    G.  (Rhamnoxanthin,    Kubly's   A  vornin,  Leprince's 
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Cascarin),  C20H20O10  (Casselmann),  C6H60.f  (Hesse),  C21H20O9  (Thorpe 
and  Robinson,  1802)  ;  crystallizes  in  yellow  silky  needles  ;  M.P.  226°, 
partly  sublimable  in  yellow  needles.  Acids  convert  to  Emodin  and  Rham- 
nose,  C(iH1205. 

Soluble  with  difficulty  in  cold  alcohol,  in  160  boiling  ;  also  in  chloroform, 
benzene,  carbon  bisulphide,  and  very  readily  in  hot  glacial  acetic  acid  ; 
scarcely  in  ether  (the  impure  substance  is  soluble),  not  in  water. 

Reactions  : 

Alkaline  hydrates  )    •  ,      ,       -,     ,  , 

A  •    J  •  give  purple-coloured  solutions. 

Ammonia  j  °  r 

[Tannic  acid    )  -i 

[Metallic  salts  \  no  PP-J 

Metallic  oxides  produce  coloured  lakes. 

Concentrated  sulphuric  acid,  emerald  changing  to  purple,  then  dark 
red  ;  water  reprecipitates. 

(e)  EMODIN  G. -derivative  (Tri-hydroxi-methylanthraquinone),  Clr,H]0O^ 
(Schwabe,  Thorpe);  from  Frangulin  by  action  of  acids,  and  naturally  in 
various  plants,  see  above;  microscopic  orange-coloured  needles;  M.P. 
above  250°,  sublimes  slowly  at  240'. 

Soluble  in  alcohol  more  readily  than  Frangulin,  also  in  amyl  alcohol, 
hot  benzene,  and  hot  acetic  acid  ;  less  difficultly  in  ether  than  is  the  case 
with  Frangulin.    Insoluble  in  water. 

Reactions : 

Alkaline  hydrates,  cherry  red. 
Alkaline  earths,  red  to  brown  pp. 
Lead  acetate,  neutral  or  basic,  pp 

§  190.  RHINACANTHUS  communis  ;  Acaiithacem. 
RHINACANTHIN  B.,  C14H1S04  ;  amorphous. 
Soluble  in  alcohol. 

§  191.  RHINANTHUS  buccalis  ;  Alectorolophus  hirsutus  (the  seeds), 
Melampyrum,  Antirrhinum  majus  (Snapdragon,  the  leaves). 

RHINANTHIN  G.,  C29H5.,O,0  ?  (CS4H50O4n  ?  Phipson)  ;  microscopic  needles, 
seen  to  be  prisms  when  magnified  300  diameters  ;  neutral  reaction,  bitter- 
sweet taste.  Acids  convert  to  Rhinanthogenin,  as  dark  blue  or  black 
flocks,  and  sugar. 

Soluble  in  water  and  alcohol  ;  not  in  ether. 


Copper  sulphate 
Mercuric  chloride 


pp. 


Reactions  : 

Alkaline  hydrates 
Ammonia 


give  yellow  solutions. 


[Not  precipitated  by  neutral  or  basic  lead  acetate.] 
[No  coloration  with  ferric  chloride.] 

§  192.  RHUS  cotinus  (Wig  tree);  A nacardiaeece  or  Sumach  Order. 
(Rhus  coriaria  contains  Quercetrin  ;  see  Quercus.) 

(a)  FUSTIN  G.,  C58H460^  ;  crystallizes  in  needles  ;  M.P.  218°-219°. 
Acids  produce  sugar  and  Fisetin. 

Soluble  easily  in  alcohol,  also  in  hot  water,  but  with  difficulty  in 
ether. 

Reactions  : 

Soluble  in  alkaline  hydrates. 
Precipitated  by  lead  acetate  (neutral). 

(b)  FISETIN  G. -derivative,  C]3H10O6  (J.  Herzig),  compare  Quercetin  ; 
yellow  needles  from  dilute  alcohol,  or  prisms  from  acetic  acid  ;  becomes 
anhydrous  at  110°,  browns  at  270°  C. ;  fluorescent  in  alcoholic  alkaline 
solution.  Yields  on  hydrolysis  Protocatechuic  acid,  CH604,  and  Fisetol, 
C8Hs04. 

Soluble  in  alcohol,  acetone,  and  acetic  ether ;  with  difficulty  in  ether, 
chloroform,  benzene,  or  petroleum  ether ;  scarcely  in  cold  water. 

Reactions  : 

Lead  acetate  to  alcoholic  solution,  yellow  pp.,  soluble  in  acetic  acid. 
Ferric  chloride,   greenish-black  coloration ;   black  pp.  on  adding 
ammonia. 

Fehling's  solution,  reduced  on  warming. 

§  193.  ROBINIA  pseudacacia  (North  American  Locust  tree);  Legu- 
minosce.  The  flowers.  Investigators  :  Zwenger  and  Dronke,  Ann.  Chem. 
Pharm.,  Suppl.,  1,  257. 

ROBIN  IN  G.,  C^H.^O^  +  SiHoO  ;  silky  straw-yellow  needles  ;  M.P.  195° 
(anhydrous  at  100°)  ;  neutral  reaction,  feebly  astringent  taste.  Acids 
convert  to  Quercetin  (see  Quercus  and  a  non-fermentable  sugar). 

Soluble  in  hot  water  and  hot  alcohol,  with  difficulty  in  cold  water. 
Insoluble  in  ether. 

Reactions  : 

Alkaline  hydrates    )   .  ,  ,• 

u      i    -  give  yellow  solutions. 
„       carbonates )  °  J 

Ammonia,  dissolves  yellow  changing  to  brown. 
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Lead  acetate,  neutral,  a  slight  pp.  in  strong  solutions,  disappearing  on 

dilution. 
Lead  acetate,  basic,  pp. 
Gold  chloride,  reduced. 
Silver  nitrate,  slowly  reduced. 
Fehling's  solution,  reduced. 
[Not  precipitated  by  other  metallic  salts.] 
Concentrated  nitric  acid  oxidizes  with  formation  of  some  picric  acid. 

§  194.  ROTTLERIA  tinctoria  (Mallotus  Philipinensis)  ;  Euphorhiacece. 
The  dye,  '  Kamala  dye.'  Investigator  :  Anderson,  hdinb.  N.  Phil.  Jnl., 
new  series,  1,  300. 

ROTTLERIN  B.,  C,,,Ho006;  yellow  fusible  crystals. 

Soluble  in  water,  hot  alcohol  (difficultly  cold),  and  in  ether. 

Alkaline  hydrates  give  deep  red  solutions. 

[Not  precipitated  by  lead  acetate  in  alcoholic  solution.] 

§  195.  RUBUS  villosus ;  Rosacea  ;  N.  America.  The  root.  Investi- 
gator :  G.  A.  Krause. 

(a)  VILLOSIN  G. ;  M.P.  173°-175°  ;  bitter  in  alcoholic  solution.  On  pro- 
longed boiling  in  water  alone,  or  more  readily  with  dilute  acid,  glucose 
and  Villosic  acid,  (b),  are  produced. 

Soluble  in  methyl,  ethyl  and  amyl  alcohols,  with  difficulty  in  water, 
scarcely  in  ether,  not  in  chloroform. 

Reactions  : 

Alkaline  hydrates  dissolve  with  gradual  production  of  lemon  colora- 
tion. 

Lead  acetate,  basic,  pp. 
[Not  neutral  lead  acetate.] 
[Ferric  chloride,  no  change.] 
[Silver  nitrate,  not  reduced.] 

[Fehling's  solution,  not  reduced  until  («)  has  been  inverted.] 
Colour  tests  : 

Concentrated  sulphuric  acid,  light  brown  ;  with  water,  deep  violet. 

,,  ,,  „     with  nitric  acid,  deep  orange,  destroyed 

on  warming. 

Frohde's  solution,  dark  brown,  changing  to  red  with  a  drop  of  nitric 
acid. 

(£>)  VILLOSIC  ACID  G. -derivative  ;  bitter,  resinous  (crystals  from  ether). 


Colour  tests  : 

Concentrated  sulphuric  acid,  2  drops  water  added,  then  warmed,  blue. 
,,  ,,  ,,    with  2  drops  nitric  acid,  blood-red. 

§  196.  RUTA  graveolens  (Rue) ;  Rutacece.  Capers  (from  Capparis 
spinosa),  Chinese  Yellow  Berries  (Sophora  japonica,  Leguminosce — 
Papilionace.ee),  and,  according  to  Stein,  Safflower  (Carthamus  tinctorius, 
the  yellow  colouring  matter),  and  the  straw  of  Polygonum  fagopyrum, 
etc.  ;  substance  (a).  Foerster  {Berlin  Ber.,  15,  214)  regards  the  glucc-ide 
of  Sophora  as  not  identical  with  (a),  but  a  distinct  substance,  (b).  (For 
Sophora  speciosa,  see  Sophora.) 

(a)  RUTIN  Gr.  (Rutic  Acid,  Phytomelin,  Melin,  Sophorin  ?), 
Ca5H280J5+2iH20,  Zvvenger  (if  Herzig's  formula  for  Quercetin  be  correct, 
see  Quercus,  this  must  be  altered  correspondingly)  ;  crystallizes  in  yellow 
silky  needles  ;  carbonizes  on  heating,  with  production  of  caramel  odour  ; 
neutral  reaction,  bitter  (when  in  solution).  Acids  producs  Quercetin  and 
Isodulcite. 

Soluble  in  hot  water,  scarcely  cold  (but  colouring  the  water  yellow ), 
and  in  hot  alcohol  (with  difficulty  cold),  also  in  hot  glacial  acetic  acid  ; 
but  not  in  ether. 

Reactions  : 

Alkaline  hydrates  i  •,.     ,  ,,  ,  ..  , 

.  •    J  -  dissolves  yellow,  solutions  turning  brown. 

Ammonia  ) 

Barium  and  calcium  hydrates  also  dissolve. 
Lead  acetate  (neutral)  yellow  pp. 
Ferric  chloride,  dark  green  coloration. 

(b)  SOPHORIN  G.  (see  note  above),  resembles  Rutin,  but  gives  on  hydro- 
lysis 57 '5  per  cent,  of  Isodulcite  besides  Sophoretin  (Foerster). 

§197.  SAFFRON  (Crocus  sativus)  ;  Iridacece.  The  stigma  and  part  of 
style  of  the  flowers.  Used  for  colouring  and  flavouring.  Investigators  : 
Quadrat,  Rochleder  and  Mayer,  Weiss,  Kayser.  Crocin  is  also  found 
in  the  fruit  of  Gardenia  grandiflora  (Rubiacea>)  and  in  Fabiana  Indica. 

(a)  CROCIN  G.  (Polychroite,  not  Weiss'  C  rocin)  ;  C44H7oO._,8, —  Kayser 
(the  older  formulae  were  :  C20H]3On,  Quadrat  ;  C58H420  Rochleder 
[?  C29H43015]  ;  C48H,;(|0]8,  Weiss)  ;  red  colouring  matter  ;  no  odour,  but 
sweet  taste.  Hydrolyzed  very  readily  by  baling  dilute  acids  and  alkalies, 
etc.,  as  follows  : 

2C44H7(10,8+7H20  =  C,4H4,;0„  (Crocetin)4-9C,!H,,0(.  (sugar). 
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Soluble  in  water  (red  solution),  with  difficulty  in  alcohol,  scarcely  in 
ether. 

Absorbed  by  charcoal,  removed  therefrom  by  alcohol. 
Reactions  : 

Alkaline  hydrate;?,  dissolve  with  almost  immediate  production  of 

sugar  and  Grocetin. 
Lime-water,  yellow  pp.  on  warming. 

Lead  acetate,  a  red  pp.  on  warming  only,  hydrolysis  taking  place. 
Copper  sulphate,  green  pp. 

Concentrated  sulphuric  acid,  deep  blue,  becoming  in  turn  violet, 

cherry-red,  then  brown. 
Nitric  acid,  sp.  gr.  1"4,  momentary  blue,  then  brown. 
,,  ,,     1  120,  yellow  only. 

(&)  CROCETIN  G.-derivative  (Weiss'  Grocin),  from  above,  C34H4609 
(Kayser)  ;  red-coloured. 

Soluble  scarcely  in  water,  but  easily  in  alcohol  and  ether. 

Reactions : 

Alkaline   hydrates,    dissolve    readily,   forming   yellow   solutions ; 

acids  pp. 
Calcic  hydrate  1 
Baric       „  I  pp. 

Lead  acetate,  basic  J 
Concentrated  sulphuric  acid,  as  Crocin. 

(c)  PICROCROCIN  G.  (Saffron  Bitter),  C:j8H6(iO]7 ;  crystallizes  in  prisms 
from  ether ;  M.P.  75° ;  bitter  and  characteristic  persistent  taste. 

Soluble  in  water  and  alcohol  easily,  less  so  in  chloroform,  and  with 
difficulty  in  ether.  By  the  action  of  dilute  acids  or  alkalies  it  undergoes 
the  following  decomposition  : 

C38H660174-H20  =  3CfiHi206(sugar)  -f2C10HJ6(volatile  essential  oil ). 

Other  reactions  : 

Lime  or  Baryta  water,  no  pp.,  but  intense  saffron  odour  and  cloudi- 
ness due  to  the  above  change. 
Fehling's  solution,  reduced  on  warming  ;  gi'een  flocks  also  separate. 

§  198.  SALIX  (Willow);  Salicacece;  many  species.  The  barks; 
also  Spiroea  and  .*<ynanther£e  various  ;  and  in  Castoreum  Ganadense.  For 
Benzoyl  Salicin  (Populin)  see  Populus. 

(a )  SALICIN  G.,  Ci3HiaOf ;  crystallizes  in  plates,  needles,  or  wide  pillars  ; 


M.P.  rather  over  100°— Piria  (198°— 0.  Schmidt) ;  laevo-rotatory,  neutral, 
bitter.  Acids  and  ferments  (as  Emulsin  or  Ptyalin)  decompose  into 
glucose  and  Saligenin  ;  when  acids  are  used  the  Saligenin  is  further 
resolved  into  Saliretin  and  water  ;  alkalies  give  Saliretin,  salicylic  acid, 
and  some  salicylous  acid. 

Soluble  in  29  parts  cold  water,  and  about  its  own  weight  of  boiling 
water  ;  also  in  alcohol,  amyl  alcohol,  and  glacial  acetic  acid ;  not  in  ether. 

Reactions : 

Alkaline  hydrates  /  ■,■  , 
.  •    J  dissolve. 

Ammonia  I 

[Not  precipitated  by  lead  acetate  or  other  metallic  salts.] 
[Basic  lead  acetate  gives  pp.  in  concentrated  solutions.] 
Colour  tests  : 

Concentiated  sulphuric  acid,  red  ;  water  precipitates  from  the  solu- 
tion a  red  substance  insoluble  in  water= '  Rutilin.' 
Fronde's  solution,  magnificent  violet  turning  to  dark  cherry  (very 
permanent  :  compare  Morphine). 
(6)  SALIGENIN,  G.-derivative  (Salicyl  alcohol),  C(!H4OH-CHoOH  ;  white 
pearly  plates  or  rhombohedra  ;  M.P.  82°. 

Soluble  1  in  15  cold  water,  and  in  almost  all  proportions  when  boiling  ; 
readily  al.-o  in  alcohol  and  ether. 

Decomposes  with  dilute  acids  into  Saliretin,  G7HtiO,  and  water. 
Reactions : 

Ferric  chloride  (to  the  aqueous  solution),  indigo  blue  coloration. 
Concentrated  sulphuric  acid,  intense  red. 
(<■)  HELICIN  G.    From  Salicin  by  action  of  nitric  acid  ;  Cj.jHlfi07-|-|H20 
(the  glucoside  of  salicylous  acid).     Crystallizes  in  needles;  M.P.  17o°, 
recrystallizing  on  cooling  ;  neutral,  slightly  bitter. 

Soluble  in  64  parts  cold  water  and  in  alcohol  ;  not  in  ether. 

Concentrated  sulphuric  acid,  yellow. 

[No  violet  coloration  with  Frohde's  solution.] 

§  199.  SOPHORA  speciosa  ;  Leguminosce.    The  beans.    See  also  Ruta 
for  Sophora  Japonica.    Investigator  :  Wood,  Amer.  J.  Ph.,  50,  203. 
SOPH  RINE  A.  ;  amorphous  ;  alkaline  ;  hydrochloride  salt  crystalline. 
Soluble  in  water,  alcohol,  ether,  chloroform. 
Removed  from  alkaline  solution  by  latter  solvent. 
Ferric  chloride,  blood-red  coloration. 

§  200.  SAPONARIA  officinalis,  various  species  of  Dianthus,  Ljchnif, 
Silene  (Caryophyllwcir)  ■  Agrostemna  Githago  (G'5  per  cent,  of  the  setd), 
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Polygala  Senega  (the  root),  Monnina  polystachia  (Polygalaceat)  ;  bark  of 
Spiraeas,  Quillaia  saponaria  (Rosacea')  ;  Chrysophyllum  glycyphloeum 
(Sapotacece)  ;  Gypsophila  struthium  ( Caryophyllacece),  Albizzia  saponaria 
(Leguminosce,  Indian) ;  Podophyllum  (JRanunculaceee),  which  see. 

[See  Thea  for  Assamic  acid,  which  yields  Sapogenin  ;  also  Millettia 
under  Leguminosce  (Indian)]. 

(a)  SAPONIN  G.  [Quillain,  Struthin,  Senegin  ?  (A.  Fumaro,  J.  Pharm.  [5] 
20,  450,  regards  Senegin  from  Polygala  senega  as  distinct  from  Saponin)  ; 
PolygalinV  Githagin,  Monninin,  Monesin  (Kruskal,  Chem.  Centr.,  1891,  II., 
545,  considers  these  as  not  identical  but  members  of  a  series,  CDHSll  —  8O10, 
physiologically  different,  Syringin  being  the  lowest  term)]  ;  C3,H540]8 
(Rocbleder)  or  C19H30O10  (Stiitz).  Amorphous,  neutral,  sharp  and 
burning  taste ;  no  odour,  but  produces  violent  sneezing  ;  poisonous. 
The  toxic  effect  of  the  Saponin  in  the  seeds  of  Agrostemna  (which 
sometimes  become  admixed  with  flour)  is  destroyed  in  baking.  Acids 
resolve  into  Sapogenin  and  3  molecules  sugar. 

Soluble  in  water  (the  solution  frothing  like  soap),  in  hot  alcohol  (with 
difficulty  cold),  and  in  chloroform,  but  not  in  ether. 
Removed  by  chloroform  from  acid  solutions. 
Reactions  : 

Alkaline  hydrates  dissolve  (frothy  solutions)  ;  acids  reprecipitate. 

,,       carbonates  dissolve. 
Barium  hydrate,  pp.  if  concentrated. 
Lead  acetate,  neutral  or  basic  (aqueous  solution),  pp. 
Tannic  acid,  pp.  (cloud,  Dragendorff ). 
[Ferric  chloride,  cloud  on  warming.] 
[Gold  chloride,  no  pp.] 
Silver  nitrate,  slow  reduction  on  heating. 
Fehling's  solution,  reduced  slowly. 
Potassium  ferrocyanide  ) 

,,         ferricyanide      /  cloud. 

,,         sulphocyanide  ) 
[No  pp.  cadmium-potassic  iodide.] 
[No  pp.  mercuric  chloride.] 
Zinc  acetate  ) 

Stannous  chloride  >  cloud  on  warming. 
Arsenious  acid  ) 

Concentrated  sulphuric  acid,  yellowish-red  to  violet. 

(b)  SAPOGENIN  G.-derivative,  C14H2,0,  fRochleder)  ;  crystalline  needles. 
Soluble  in  alcohol  and  ether. 


Reactions  : 

Alkaline  hydrates     >  dissolve 

,,       carbonates  j 
Barium  hydrate,  pp.  if  concentrated. 
Ammoniacal  silver  nitrate,  reduced. 
Fehling's  solution,  slight  reduction. 
Millon's  reagent,  cloud. 

Concentrated  sulphuric  acid,  gradually  violet. 
Nitric  acid,  dissolves. 

§  201.  SARRACENIA  purpurea;  Sarraceniacece.  The  root.  In- 
vestigator :  Heter,  Comyt.  Rendu,  88. 

SARRACENINE  A.  (Veratrine  ?  Smith).  Crystallizes  in  prisms  and 
octahedra  ;  bitter. 

Solubilities  as  Veratrine. 

Removed  by  petroleum  ether  from  alkaline  solution. 
Reactions  as  Veratrine. 

§  20  2.  SARSAPARILLA  (Smilax  (fficinalis,  etc.),  Smilacece,  (a); 
Smilax  glycyphylla — Australia,  (b). 

(a)  SMILACIN  G.  (Parillin,  Sarsaparilla-Saponin)  ;  C]6H,0O6  (Poggiale), 
or  ClsH„605  (Petersen).  Crystallizes  in  needles  containing  «•;"»  per  cent, 
water  ;  neutral  reaction,  bitter  when  in  solution.    Slows  heart's  action. 

Soluble  in  hot  water  (frothy  solution),  scarcely  cold  ;  in  hot  alcohol, 
difficultly  cold  ;  in  amyl  alcohol  and  chloroform  ;  not  in  ether. 

Removed  from  aqueous  solutions  by  amyl  alcohol  and  chloroform  ;  not 
by  ether  or  benzene. 

Reactions : 

Alkaline  hydrates  dissolve. 

Lead  acetate,  neutral  (alcoholic  solution),  pp. 

Fehling's  solution,  reduced. 

Concentrated  sulphuric  acid,  dark  red,  becoming  purple  with  a  little 
water  ;  violet  on  warming — Poggiale  (or  yellow  turning  red  with 
water  ;  green  in  10  per  cent.  acid). 

Acids  in  general  dissolve. 

(b)  GLYCYPHYLLIN  G.,  C.,/H240(,  +  3H,0 ;  crystalline;  decomposes  at 
110°-115°;  M.P.  175°-180°.  "Acids' convert  to  Phloretin  and  Isodulcite. 

Soluble  in  hot  water,  scarcely  cold,  and  in  hot  alcohol ;  slightly  in 
ether  ;  not  in  benzene,  chloroform,  or  petroleum  ether. 

12 
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Reactions  : 

Alkaline  hydrates  dissolve. 
Precipitated  by  basic  lead  acetate. 
[Not  by  neutral  lead  acetate.] 

§  203.  SAXIFRAGA  Siberica  and  S.  crassifolia  ;  Saxi/ragacece.  In- 
vestigators :  Garreau  and  Machelart. 

BERG  EN  IN  G.,  ?  C6rl304  (Garreau  and  Machelart)  ;  crystalline,  bitter. 
Soluble  in  alcohol  and  water. 
Fehling's  solution,  reduced. 

§204.  SCILLA  maritima,  or  Urginea  Scilla  (Squills) ;  Liliaceoe.  Sub- 
stance («),  Jarmerstedt,  Arch.  exp.  Pathol.,  11,  22  ;  (b),  (c),  (d),  Merck, 
Pharm.  Zt.,  1879,  and  others. 

(a)  SCILLAIN  G.  (Jarmerstedt's)  ;  nitrogen  free,  amorphous,  bitter, 
poisonous.    Resolved  by  acids  into  sugar  and  a  resin. 

Soluble  in  alcohol ;  with  difficulty  in  water,  ether,  or  chloroform. 
[Not  precipitated  by  basic  lead  acetate.] 
Tannic  acid  precipitates. 
Colour  tests  : 

Concentrated  sulphuric  acid,  brown,  with  green  fluorescence. 
,,  „         „     with  bromine,  bluish-red. 

hydrochloric  acid,  red,  with  gradual  greenish  pp. 

(b)  SCILLIN  B.  (not  Riche  and  Ri'mond's  Scillin,  which  is  a  carbo- 
hydrate) ;  light  yellow,  crystalline. 

Soluble  in  alcohol  and  hot  ether,  with  difficulty  in  water. 
Concentrated  sulphuric  acid,  reddish-brown. 

,,         nitric  acid,  yellow  changing  to  green. 

(c)  SCILLIPICRIN  B.  ;  yellow,  amorphous,  hygroscopic,  bitter. 
Soluble  in  water. 

(d)  SCILLITOXIN  ;  brown,  amorphous. 

Soluble  in  alcohol.    Insoluble  in  water  or  ether. 
Concentrated  sulphuric  acid,  red  changing  to  brown. 

,,         nitric  acid,  yellow,  changing  to  green  on  warming. 

§  20;").  SCROPHULARIA  aquatica, L.,  andS.  nodosa;  Scrophulariacece. 
Investigator  :  Walz,  Jahrb.  Pharm.,  26,  296. 
SCROPHULARIN  B.  ;  crystalline,  bitter. 
Reactions  : 

[No  pp.  lead  acetate,  neutral  or  basic] 
Tannic  acid,  pp. 


§  206.  SIMABA  cedron ;  Simarubacece.  The  seed,  substance  (a). 
Investigator  :  Lewy,  Journ.  Chim.  Med.,  1851,  282.  Used  against  snake- 
bites. S.  Waldivia  (distinct  from  preceding),  substance  (6),  from  the 
fruit  (Ch.  Tanret,  Compt.  Rendu,  91,  88G). 

(a)  CEDRINE  (A.  ?),  (Valdivin  ?,  Tanret)  ;  glittering  needles,  neutral, 
bitter,  emetic.    Forms  fluorescent  compounds. 

Soluble  in  water,  alcohol  and  ether. 

Precipitated  by  tannic  acid  and  by  most  alkaloid  reagents  (C.  Tanret). 

(b)  VALDIVIN  G.  (?),  C36H480?()+5H20  or  Ci8Ho401(1+5H.,0  ;  crystallizes 
in  hexagonal  prisms;  M.P.  230°,  non-volatile;  sp.  gr.  1-46  ;  bitter. 
Forms  compounds  showing  a  magnificent  fluorescence.  Optically  in- 
active. 

Soluble  in  600  parts  cold  water  (frothy  solution),  30  boiling,  190  abso- 
lute alcohol,  or  60  spirit  of  70  per  cent.,  easily  in  chloroform  ;  not  in 
ether. 

Removed  from  aqueous  solution  by  chloroform. 
[Not  precipitated  by  neutral  or  basic  lead  acetate.] 
Ammoniacai  lead  acetate  ) 
Tannic  acid  j 

Fehling's  solution,  reduced  after  treatment  with  alkalies  (acids?). 

Concentrated  sulphuric  acid  )        ,        n  , 

■  j         1  >  dissolve  colourless. 

Nitric  acid  ) 

Acids  in  general  increase  the  solubility  in  water. 

§  207.  SINAPIS  alba  (White  Mustard) ;  CrucifercB;  substances  (a),  (/>). 
Will  and  Laubenheimer,  Ann.  Chem.  Pharm.,  199,  150.  S.  nigra  (Black 
Mustard),  substance  (c)  ;  Turritis  glabra,  (b)  ;  Brassica  rapa,  (c). 

(a)  SINALBIN  G.,  C3oH44N2S2016  ;  crystallizes  in  needles;  only  faint 
yellow  unless  impure  ;  fusible.  Decomposed  by  Myrosin  (ferment  of 
mustard)  into  glucose,  Sinapine  sulphate,  and  Siualbyl  thiocyanide, 
C7H7ONCS. 

Soluble  in  water,  in  3  3  parts  boiling  86  per  cent,  alcohol  ;  not  in  cold 

absolute  alcohol,  ether,  or  carbon  bisulphide. 

Reactions  : 

Alkaline  hydrates )        ,  ,, 
,  .   J  ;- dissolve  yellow. 

Ammonia  )  J 

[No  pp.  barium  chloride  until  after  decomposition.] 
Alkaline  earths  dissolve,  the  yellow  coloration  being  perceptible  even 
with  traces  only. 
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Ferric  chloride,  no  colour  till  boiled  with  alkali,  then  blood-red 

(sulphocyanide  test). 
Silver  nitrate,  white  pp.,  becoming  black  from  production  of  silver 

sulphide. 

Fehling's  solution,  reduced,  some  cupric  sulphide  being  formed. 
Mercuric  chloride,  pp..  glucose  being  left  in  solution. 
Concentrated  nitric  acid,  transient  blood-red. 

(b)  SINAPINE-THIOCYANIDE  A.  (Sulphosinapisine,  Sulphosinapine ;  the 
thiocyanide  was  formerly  mistaken  for  Sinapine),  C1BH.,.iN05'HSCN 
(Gerhardt)  ;  glittering  prisms  ;  M.P.  130°,  recrystallizing  on  cooling  ; 
neutral  reaction  (free  Sinapine  is  alkaline),  bitter.  (Free  Sinapine 
rapidly  decomposes  ;  not  separated  pure  either  by  alcohol  or  ether. 

Soluble  in  water  and  alcohol  (yellow  solutions)  ;  not  in  ether,  carbon 
bisulphide,  or  turpentine. 

Alkaline  hydrates  dissolve  yellow. 

Ferric  chloride,  blood-red  coloration  on  warming. 

(c)  POTASSIUM  MY  RON  ATE  G.,  C10H18KNS.,O]() ;  crystallizes  in  silky 
prisms,  fusible,  neutral,  bitter.  (The  free  acid  decomposes  readily,  with 
production  of  sulphuretted  hydrogen ;  it  has  acid  reaction,  with  bitter 
and  sour  taste).  Myrosin  converts  the  glucoside  to  glucose,  Allyl- 
tbiocyam'de,  and  acid  potassium  sulphate. 

Soluble  iu  water,  with  difficulty  in  alcohol.  Insoluble  in  ether,  chloro- 
form, or  benzene. 

Precipitated  by  neutral  lead  acetate,  yellowish-white  pp.,  soluble  in 
acetic  acid. 

(d)  SINCALINE,  by  action  of  alkalies  on  Sinapine  ;  crystalline,  non- 
volatile, powerfully  alkaline  like  potassic  hydrate  ;  absorbs  carbonic 
acid. 

§  208.  SOLANUM  various  (Solanacew),  e.g.,  S.  nigrum  (Nightshade), 
substance  («)  ;  S.  tuberosum  (Potato,  the  leaves  and  shoots),  (a)  and  (c)  ; 
S.  dulcamara  (Bittersweet),  («),  (  /  ),  Geissler,  Archiv,  cl.  Pharm.,  [3],  7, 
289,  1875  ;  S.  grandiflora  var.  pulverulentum  (Wolf-fruit  of  Brazil), 
investigator,  H.  Freire,  Cornpt.  Rei,du,  105,  1,074,  (g)  ;  S.  paniculatum 
(the  fruit),  F.  v.  Greene,  substance  (e).  See  also  Atropa  group  for  other 
members  of  the  Solanacew. 

(a)  SOLANINE  A.-G.,  C42H/5>T0,r,  (Hilger)  or  C52H92N018  (Firbas)  ; 
crystallizes  in  four-sided  prisms- ;  M.P.  235°,  with  some  sublimate  in 


needles  ;  feebly  alkaline  ;  taste  bitter  and  hot.  Dilute  acids  resolve  into 
sugar  and  Solanidine.  Salts  react  acid.  Sodium  amalgam  produces 
butyric  acid  and  nicotine.! 

Soluble  scarcely  in  water,  1  in  8,000  boiling  (the  salts  are  soluble),  in 
125  boiling  alcohol  of  sp.  gr.  0-839  (giving  crystals  on  cooling),  in  amyl 
alcohol,  4,000  ether.    Benzene  dissolves  traces. 

Removed  from  aqueous  solutions  by  amyl  alcohol. 

Eeactions : 

Alkaline  hydrates )  " 

\  ■    J  >  amorphous  pp. 

Ammonia  )         *        1  ^ 

Tannic  acid,  pp.  ;  at  1  in  3,000,  flocks  after  24  hours. 

[Picric  acid,  not  dilute. 

Platinum  chloride,  not  dilute.] 

Gold  chloride  )  -, 

c,-,        -,    ,     y  reduced. 

Silver  nitrate  ) 

[Fehling's  solution,  not  reduced.] 
Silver  potassium  cyanide,  gradually  amorphous  pp. 
[Potassium  bichromate,  not  1  in  3,000.] 
Phospho-molybdic  acid,  light  yellow  pp. 
[Iodo-potassic  iodide,  not  1  in  3,000.] 
[Bismuth-potassic  iodide,  pp.  only  if  concentrated.] 
i  Cadmium-potassic  iodide,  not  dilute.] 
[Mercuric-potassic  iodide,  not  1  in  3,000]. 
[Mercuric  chloride,  not  1  in  3,000.] 

Colour  tests : 

Concentrated  sulphuric  acid,  light  reddish-yellow. 

,,  ,,  ,,     with  potassium  bichromate,  light  blue. 

Trace  of  Solanine+1  per  cent,  sulphuric  acid  evaporated  on  watch- 
glass,  gives  four-sided  prisms,  which  on  warming  become  successively 
red,  purple,  brownish-red,  and,  on  cooling,  violet,  blackish-blue, 
green  (colourless  crystals  still  present). 

Concentrated  sulphuric  acid  with  nitric  acid,  light  reddish. 

Nitric  acid  added  to  the  solution  in  sulphuric  acid  after  10  hours, 
light  yellow. 

Nitric  acid  alone,  colourless,  then  purple,  finally  colourless. 
Concentrated  hydrochloric  acid,  yellow. 

Frohde's  solution,  cherry-red  ~vbrownish-red -^yellow ;  after  24  hours 

greenish-yellow  with  black  flocks. 
Sulphuric  acid  and  alcohol,  red  on  warming. 
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(b)  SOLANEINE  &.,  C5,,H8,N01;!  ?  (Firbas).  Amorphous,  yellow,  horny, 
M.P.  208°. 

Soluble  in  85  per  cent,  alcohol.    Acids  gives  Solanidine  and  sugar. 

(c)  SOLANIDINE  A.  (G. -derivative).  In  young  shoots  of  potatoes,  and 
from  Solanine.  C2gHi4N02  (Hilger)  or  C40HelNO2  (Firbas)  ;  crystallizes 
in  glittering  needles;  M.P.  208°  (191°,  Firbas)  ;  alkaline  reaction ;  bitter 
and  sharp  taste.    Forms  salts  difficultly  soluble  in  water. 

Soluble  in  alcohol,  ether,  chloroform,  benzene,  scarcely  in  water. 

Removed  by  chloroform  from  acid  solutions. 

Alkaline  hydrates  I  ■  n 

.  ■    J  }  pp.  as  nelly. 

Ammonia  j  rr      J  J 

(d)  SOLANICINE  A.  CS0H76NO,  ?  Formed  from  (a)  by  long-continued 
action  of  acids.  Light  yellow  crystals  from  ether ;  M.P.  250°,  with  de- 
composition ;  scarcely  alkaline,  almost  tasteless.  Salts  reddish-yellow, 
amorphous. 

Soluble  scarcely  in  alcohol,  in  2,000  parts  boiling  ether,  not  in  water. 

(e)  JURUBEBINE  A.  Amorphous  (hydrochloride  crystalline);  bitter 
taste ;  aromatic  odour. 

Soluble  in  alcohol  and  chloroform,  with  difficulty  in  water. 
No  pp.  picric  acid  or  platinum  chloride  but  by  most  other  alkaloid 
precipitants  (F.  v.  Greene). 
(/)  DULCAMARIN  B.  Bitter. 

Soluble  in  acetic  ether  ;  not  in  ether,  chloroform,  benzene,  or  carbon 
bisulphide. 
Reactions  : 

Alkaline  hydrates  )         ,        , ,  , 

Ammonia  \  dlssolve  oddish-brown. 

Precipitated  by  basic  lead  acetate  and  tannic  acid. 
Concentrated  sulphuric  acid,  red  changing  to  rose  colour. 

(g)  GRANDIFLORINE  A.  Molecular  weight  23(5-4 ;  amorphous,  bitter, 
poisonous. 

Soluble  in  alcohol,  not  in  water. 
Reactions : 

Alkaline  hydrates,  evolution  of  ammonia  on  heating. 
Ammonia,  white  pp. 
Tannic  acid,  cloud. 
Platinum  chloride  ) 
Iodo-potassic  iodide        !-  yellow  pp. 
Mercuric-potassic  iodide  j 


Colour  tests  : 

Concentrated  sulphuric  acid,  yellow  turning  red. 

Concentrated  sulphuric  acid  with  manganese  dioxide,  green  changing 

to  violet,  then  yellow.  , 
Nitric  acid,  purplish. 
§209.  SPARTIUM  scoparium  (Broom),  or  Sarothamnus  scoparium 
(Cytisus  scops.),  Leguminosce.    Investigators  :  Stenhouse,  Philos.  Trans., 
1851  ;  Mills,  Chem.  Soc.  Qu.  J.,  15,  1,  etc.,  and  others. 

(a)  SPARTEINE  A.,  C]5H26N2;  liquid;  sp.  gr.  greater  than  water; 
volatile  ;  B.P.  276°-288°  or  511°  (different  observers)  :  alkaline  reaction  ; 
bitter  taste  and  aniline-like  odour.  Lfevo-rotatory,  —  l-t-(]°  for  d  line. 
Dilates  the  pupil ;  becomes  brown  on  exposure  ;  sulphate  very  soluble. 

Soluble  in  alcohol,  ether,  chloroform,  petroleum  ether,  scarcely  in 
water,  not  in  benzene. 

Removed  from  alkaline  aqueous  solutions  by  ether  and  petroleum  ether. 
Precipitants : 

Alkaline  hydrates  >       g()luble  ^  exces? 

Ammonia  )  1  r 

Lead  acetate,  neutral )    ,  ■■ 
'  ,    ■       -  white. 
,,        ,.      basic  ) 

Picric  acid,  yellow. 

Platinum  chloride,  yellow. 

[Not  silver  nitrate.] 

[Not  potassium  ferrocyanide,  the  compound  formed  being  easily 
soluble.] 

Sodium  phospho  molybdate,  white. 

Cadmium-potassic  iodide,  white  (Bamberger). 

Colour  tests  (negative)  : 

Concentrated  sulphuric  acid 

,,  .,    with  nitric  aciu 

„     "   ,    ,  '  > colourless. 

Concentrated  nitric  acid  i 

Acids  generally  ) 

(b)  SC0PARIN  G. '?  C21H22O10.  Pale  yellow  crystalline  or  amorphous. 
Diuretic. 

Soluble  in  alcohol  and  hot  water  (greenish-yellow  solution),  scarcely  cold. 
Reactions : 

Alkaline  hydrates  \ 

„      carbonates  (  soluble,  greenish-yellow. 

Ammonia  I  J 

Barium  and  calcium  hydrates 


3id  / 
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Lead  acetate,  neutral  I  •  , 

basic    I  ye^owlsu"green  PP- 

[No  reaction  silver  nitrate  or  mercuric  chloride.] 
j  210.  SPIGELIA  Marylandica  (Carolina  Piak,  wormseed,  perennial 
worm  grass).    Loganiacece.    North  America.    The  root.    Investigator  : 
Dudley,  Amer.  J.  Oh.,  1,  154. 

SPIGELINE  A.    Crystalline,  volatile,  alkaline,  bitter. 
Soluble  in  water  and  alcohol  (not  in  ether?). 
Precipitants : 

Meta-tungstic  acid. 

lodo-potassic  iodide,  brownish-red. 

Mercuric-potassic  iodide,  white  crystalline  pp.,  soluble  in  alcohol, 

ether,  etc.,  and  dilute  acids. 
Iodine  tincture,  brownish-red. 
§211.  STROPHANTHUS  Group.    Apocyanacew.    S.  hispidus  D.C. 
(•  lne  poison').    U-65  per  cent,  of  (a);  8.  Kombe,  0-95  per  cent.;  IS. 
glaber,  5  per  cent.  Aconkathera  Ouabais  (Arrow-poison),  Ouabain  =  (a) ? 

Tanghinia  venenitera — the  kernel  of  the  fruit  (which  also  contains 
75  per  cent,  of  fat),  substance  (c).  Investigator  :  Arnaud,  see  C/iem.  Hoc. 
Journ.,  1889-1890. 

(a)  SIROPHANTHIN  G.  (Inein  ?  see  (b)  ;  Ouabain  V)  C^H^O^,  J.  R. 
Fraser  (Arnaud  found  for  '  Ouabain,'  CaoH400I2'7H;,0,  and  for  his  Stroph- 
anthin  0:!1H480i:>).  Crystalline  from  IS.  Kombu  and  S.  glaber  ;  amor- 
phous from  S.  hispidus,  Arnaud;  M.P.  172-5°  ('Ouabain'  185°),  loevo- 
rotatory,  -33'8°  ('  Ouabain  ')  ;  faintly  acid  reaction  ;  intensely  bitter  and 
poisonous.  Acids  giveglucose  and  Strophanthidin  which  is  also  poisonous. 

Soluble  in  water,  55  parts  cold  absolute  alcohol,  1,000  amyl  alcohol, 
300  acetone,  not  in  ether,  chloroform,  or  petroleum  ether. 
Reactions  (with  a  2  per  cent,  solution)  : 
Alkaline  hydrates  ) 

,,      carbonates     (  •,.  , 
.     "    ■  >  dissolve  yellow. 

Ammonia  (  J 

Baryta  solution  ) 

[Not  precipitated  by  lead  acetate,  neutral  or  basic. 
,,  ,,  tannic  acid,  unless  concentrated. 

„  picric  acid.] 

Ferric  chloride,  greenish-yellow  coloration  or  slight  pp. 
[Not  precipitated  by  platinum  chloride  or  gold  chloride.] 
Silver  nitrate,  cloud,  then  'gradually  a  dark  pp. 


Copper  sulphate,  cloud,  then  slight  pp. 
Fehling's  solution,  not  reduced  till  boiled. 

Phospho-molybdic  acid,  emerald  coloration  ;  pale  green  pp.  if  in 
quantity. 

[No  reaction  with  phospho-tungstic  acid. 
,,         ,,    iodo-potassic  iodide. 
,,         ,,    bismuth-potassic  iodide. 
,,         ,,    cadmium-potassic  iodide. 
,,         ,,    mercuric-potassic  iodide. 
,,         ,,    mercuric  chloride.] 
Mercurous  nitrate,  cloud,  then  slight  pp. 
Colour  tests  ; 

Concentrated  sulphuric  acid,  pale-yellow  then  successively  brown, 
emerald,  brownish-black  (after  1  minute),  dark-green  (after  1  hour). 

Concentrated  sulphuric  acid  with  potassium  bichromate,  greenish- 
brown. 

Nitric  acid,  pale-brown,  a  series  of  colours  on  warming. 
Hydrochloric  acid,  yellow,  a  series  of  colours  on  warming. 
Per-iodic  acid,  pale  brown. 

(b)  INEINE  A.    Deliquescent,  slightly  alkaline. 
'Reactions  with  most  alkaloid  reagents.' 

(c)  TANGHININ  B.,  G,-H40O3 ;  rhombic  prisms;  M.P.  182°,  laevo-rota- 
tory,  —67°. 

Soluble  readily  in  alcohol,  somewhat  in  ether,  swells  up  in  water, 
insoluble  in  carbon  bisulphide. 

§  212.  STRYCHNOS  and  various  other  members  of  the  Loganiacece. 
Substances  («)  and  (b)  in  S.  Ignatia,  Berg.  (S.  Amara,  L.  ;  the  beans  =  St. 
Ignatius'  beans,  1|  to  2  per  cent.),  S.  Nux  Vomica.  L.,  the  seeds  and  bark 
(False  Angostura  bark),  S.  Tieutc  (Deadly  Upas  tree,  Java),  S.  Colu- 
brina,  L.    Investigators  :  numerous. 

S.  Guianensis  (Curare,  Arrow  poison),  (c/). 

Icaya  or  Akazga  bush  (Arrow  poison),  Fraser,  1867,  Brit,  and  For. 
Med.  Chirur.  Rev. ;  substance  (e). 

Gelsemium  sempervirens  (Carolina  Jasmine).  The  root  (,/),  (g)  ;  the 
latter  alkaloid  isolated  by  F.  A.  Thompson.  For  iEsculin,  also  contained 
in  the  root,  see  iEsculus. 

(a)  STRYCHNINE  A.,  CojH^N.O.,  (Commercial  Strychnine  appears  some- 
times to  contain  a  higher  homologue,  C  ._,._>  Ho4NoOo,  '  Homostrychnine '). 
Crystallizes  from  alcohol  in  four-sided  prisms  with  four-sided  pyramidal 
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points  (anhydrous),  but  appears  in  other  forms,  e.g.,  scales,  octahedra, 
according  to  the  nature  of  the  solvent,  etc.  Authorities  differ  as  to  melt- 
ing point,  Beckurts  finds  265°,  but  preceding  observers  have  given  221°, 
285°,  etc.  ;  laevo-rotatory,  alkaline  reaction,  intensely  bitter  (perceptible 
at  1  in  600,000),  extremely  poisonous  (tetar.ic). 

Solubility,  1  in  6.667  parts,  cold  water,  2,500  boiling  ;  120  cold  alcohol 
sp.  gr.  0-863  (requiring  more  of  weaker  alcohol),  200  amyl  alcohol,  5  to 
7  chloroform,  about  1,250  commercial  ether,  160  of  benzene,  12,500  petro- 
leum ether  (Wormley),  and  in  oils. 

Strychnine  nitrate  is  soluble  in  GO  parts  cold  or  2  of  boiling  water 
(Wittstein),  the  sulphate  in  50  parts  cold  water  (Regnault). 

Removed  from  alkaline  solutions  by  chloroform  ;  best  to  shake  with  the 
latter  at  once  after  alkalizing.  A.  H.  Allen  (Analyst,  6,  141)  finds  a  con- 
venient menstruum  to  be  a  mixture  of  ether  and  chloroform  in  equal 
measures. 

Precipitants : 

Alkaline  hydrates  ^       insoluble  in 

„      carbonates  _  I     excess  and 

„       bicarbonates,  if  without  free  carbonic  acid  becoming 

£7™°°ia,  |  crystalline. 

Calcic  hydrate  ;  J 

[Not  lead  acetate,  neutral  or  basic] 

Tannic  acid,  difficultly  sol.  in  hydrochloric  acid. 

Picric  acid,  yellow  amorphous,  becoming  crystalline  ;  limit  1  in  20,000. 
[Ferric  chloride,  light  brown  if  concentrated  ;  not  1  in  100.] 
Platinum  chloride,  yellow  amorphous,  becoming  crystalline  ;  insol.  HC1. 
Gold  chloride,  soluble  in  hydrochloric  acid. 

Potassium  ferrocyanide,  nearly  colourless  prisms,  very  difficultly 

soluble  (brucine  salt  more  soluble). 
Potassium  ferricyanide,  greenish-yellow  crys. 

,,         sulphocyanide,  white  crys.  (sensitive). 

„         nitroprusside,  light  brown  crys.  ;  up  to  1  in  5,000. 
Silver  potassium  cyanide,  hair-like  crystals. 

Potassium  bichromate,  yellow  crystalline  pp.  which  gives  a  transient 
violet  with  sulphuric  acid  ;  the  pp.  is  very  difficultly  soluble  in  cold 
water  (means  of  separation  from  Brucine). 
Chromic  acid  (5  per  cent,  solution). 
Phospho-molybdic  acid,  yellowish-white. 
„    tungstic  acid,  1  in  200,000. 

antimonic  acid,  white  flocks  at  1  in  5,000 ;  cloud  at  1  in  25,000. 


Iodo-potassic  iodide,  kermes  coloured  pp. ;  faint  cloud  at  1  in  50,000. 
Bismuth-potassic  iodide,  orange-red  pp.  ;  limit  1  in  250,000. 
Cadmium-potassic  iodide,  flocculent. 
Zinc-potassic  iodide,  white. 

Mercuric-potassic  iodide,  white — limit  1  in  150,000. 

Mercuric  chloride,  pp.  soluble  in  alcohol  (the  pp.  with  free  strychnine 

is   soluble).     Potass,  bichromate  gives  with  this  pp.  a  bright 

yellow. 

Chlorine  water,  white  pp. ;  even  -^J0th  of  a  milligramme. 
Colour  tests : 

Concentrated  sulphuric  acid,  colourless. 

,,        „     with  fragment  of  potassium  bichromate 
(avoid  excess),  violet-blue->~red<~green.  Similar  colours  with  other 
oxidizers.    Compare  Geissospermine  ;  see  Pareira. 
Nitric  acid  added  to  the  solution  in  sulphuric  acid  after  10  hours, 

unchanged. 
Nitric  acid,  slightly  yellow. 
Concentrated  hydrochloric  acid,  no  effect. 
Potassium  perchlorate,  white  crystalline  pp. 
Perchloric  acid,  reddish-brown  coloration. 
Per-iodic  acid,  wine-red  ;  red  crystals  on  evaporation. 
Frohde's  solution,  colourless. 
Strvchnine  has  been  found  3  years  after  death. 
(b)  BRUCINE  A.  (Contramine),  C23H26N204  :  crystallizes  in  four-sided 
prisms  or  plates,  also  as  cauliflower-like  aggregates,  containing  4H.,0. 
M.P.  :  anhydrous,  170°;  hydrated,  rather  over   100°;  loevo-rotatory, 
alkaline,  bitter.    Many  oxidizing  agents  give  red  coloration. 

Soluble  in  850 parts  cold  or  500  boiling  water  (the  hydrated  base  in  320 
and  1 50  respectively ;  crystals  only  slowly  formed  from  a  hot  solution  after 
cooling),  in  1J  parts  boiling  alcohol,  about  2  of  chloroform  (Rettendorfer) 
(7  parts,  Schlimpert),  64  benzene  ;  also  in  amyl  alcohol,  with  difficulty  in 
oils  or  petroleum  ether;  not  in  absolute  ether. 

Removed  from  alkaline  solutions  by  benzene  and  chloroform. 
Precipitants : 

Alkaline  hydrates,  1  in  100  to  500. 
,,  carbonates. 

,,      bicarbonates,  after  expulsion  of  carbonic  acid. 
Lime  water. 
Magnesia. 

Morphine,  strychnine  (the  free  bases). 
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Ammonia,  not  at  once,  at  1  in  100  ;  oily  pp.  becoming  crystalline. 
[Not  lead  acetate,  neutral  or  basic] 
Tannic  acid,  1  in  2,000  ;  limit  1  in  10,000. 
Picric  acid,  pp.  gradually  crystalline  ;  limit  1  in  10,000. 
Platinum  chloride,  1  in  1,000,  yellow  crys.  (insoluble  in  acetic  acid). 
Gold  chloride,  1  in  25,000,  dirty  yellow,  amorphous  ;  soluble  in  hydro- 
chloric acid. 

Potassium  ferrocyanide,  yellow  crystalline  (not  1  in  500,  Dupuy), 

becoming  blue  on  exposure. 
Potassium  sulphocyanide  (gradually  at  1  in  100). 
Silver  potassium  cyanide,  pp.  becoming  crystalline. 
Potassium  chromate,  yellow  crystalline,  limit  about  1  in  500. 
Potassium  bichromate  ;  at  first  no  pp.,  then  crys.  up  to  1  in  3,000. 
Chromic  acid,  5  per  cent. 

Phospho-mol)  baic  acid,  1  in  5,000,  orange  flocks. 

,,      antimonic  acid. 
Iodo-potassic  iodide,  1  in  50,000,  kermes  pp. 
Potassium  iodide  alone,  crystalline  pp. 
Bismuth-potassium  iodide,  1  in  10,000,  orange-red  pp. 
Cadmium-potassic  iodide,  crystalline  ;  precipitation  complete. 
Mercuric-potassic  iodide,  whitish  yellow,  amorphous  ;  feeble  at  1  in 
50,000. 

Mercuric  chloride,  amorphous  unless  concentrated. 

Chlorine  water,  yellow  coloration  becoming  red,  then  colourless, 

finally  white  flocculent  pp. 
Bromine  water,  violet  coloration. 
Iodine  tincture,  brown  crystals. 
Colour  tests  : 

Concentrated  sulphuric  acid,  pure,  colourless. 

„  ,,         ,,     with  sugar,  no  effect. 

,,  ,,         ,,     with  potass,  bichromate,  orange  ;  red 

with  dilute  acid. 

Concentrated  sulphuric  acid,  with  trace  of  nitric  acid,  intense  red. 
Nitre  added  after  15  hours'  solution  in  sulphuric  acid,  rose-^orange 
^yellow. 

Nitric  acid  alone,  scarlet  to  blood-red,  becoming  yellowish-red,  then 
yellow  ;  on  then  adding  stannous  chJoride  or  ammonium  sulphide, 
reddish-violet. 

Concentrated  hydrochloric 'acid,  no  effect. 

Frohde's  solution,  red-wyellow  ;  after  24  hours,  colourless. 


(c)  IGASURINE  A.  Schiitzenberger  and  W.  A.  Shenstone  have  shown 
this  to  be  a  mixture.  Desnoix'  description  (Journ.  Pharni.  [3],  25,  202) 
is  here  given  as  an  illustration  of  the  results  one  may  obtain  when  dealing 
with  mixed  alkaloids  from  Nux  Vomica. 

Silky  crystals  with  10  per  cent,  of  water,  laavo-rotatory,  alkaline, 
bitter. 

Soluble  in  200  parts  of  boiling  water,  crystals  being  rapidly  formed  on 
cooling  ;  also  in  alcohol,  amyl  alcohol,  and  essential  oils  ;  with  difficulty 
in  ether. 

Reactions : 

Alkaline  hydrates  I  ,  ■ 

.  .   J  -  pp.  soluble  in  excess. 

Ammonia  )  rL 

Alk.  bicarbonates  precipitate  in  presence  of  tartaric  acid,  'distinction 

from  Brucine.' 
Tannic  acid,  white  pp. 
Platinum  chloride,  yellow  pp. 
Potassic  iodide,  pp.,  not  immediately. 
Iodo-potassic  iodide,  brown  pp. 

Concentrated  sulphuric  acid  with  trace  of  nitric  acid)  -n^ense  recj 
„         nitric  acid  alone  ) 

(d)  CURARINE  A.,  C10H1SN,  Preyer  (C18H35N,  Sachs);  crystals  from 
chloroform,  becoming  oily  on  exposure  ;  feebly  alkaline  reaction,  bitter, 
extremely  poisonous.    Salts  non-crystallizable  and  very  soluble. 

Soluble  in  all  proportions  in  water  or  alcohol,  with  difficulty  in  amyl 
alcohol  or  chloroform.  Insoluble  in  ether,  benzene,  petroleum  ether, 
carbon  bisulphide,  or  turpentine. 

Not  removed  from  alkaline  aqueous  solutions  by  immiscible  solvents. 
Precipitants : 

Tannic  acid,  pp.  soluble  in  hydrochloric  acid. 
Platinum  chloride,  yellow,  becoming  crystalline. 
Potassium  ferrocyanide. 
„  sulphocyanide. 
,,         bichromate,  amorphous. 
Phospho-molybdic  acid. 
Bismuth-potassic  iodide. 
Cadmium-potassic  iodide,  completely. 
Mercuric-potassic  iodide. 
Mercuric  chloride. 
Potassium  platinous  cyanide. 
„  per-iodate. 
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Colour  tests : 

Concentrated  sulphuric  acid,  red  ;  or  blue  first,  then  red  after  some 

hours,  or  on  heating  to  909-100°  (compare  Narcotine). 
Concentrated  sulphuric  acid  with  potassium  bichromate,  violet. 

,,  ,,         .,    with  sugar,  red. 

,,  „         ,,    with  nitric  acid,  red. 

,,         nitric  acid,  purple. 

(e)  AKAZGINE  A.  (Icajanine)  ;  amorphous  ;  fusible,  becoming  yellow  on 
heating  ;  alkaline  reaction,  bitter,  poisonous.    Tartrate  crystalline. 

Soluble  in  lH, 000  parts  cold  water,  60  of  absolute  alcohol  or  16  of 
85  per  cent.,  120  absolute  ether  (more  easily  in  commercial  ether)  ; 
further,  in  chloroform,  benzene  and  carbon  bisulphide. 

Precipitants  (all  following  precipitates  are  amorphous) : 


Potassium  sulphocyanide. 

,,  bichromate. 
Iodo-potassic  iodide. 
Mercuric-potassic  iodide. 
Mercuric  chloride,  soluble 

warming. 
Iodine  tincture. 
Stannous  chloride. 


Alkaline  hydrates. 

,,  carbonates. 
Ammonia. 
Sodium  phosphate. 
Tannic  acid. 
Picric  acid. 
Platinum  chloride. 
Gold  chloride. 
Potassium  ferrocyanide. 
Concentrated  sulphuric  acid,  as  Strychnine. 

(/)  GELSEMINE  A.,  C22H38N204  or  C24H28N204  (Gerrad)  ;  crystallizable 
with  difficulty  from  alcohol  ;  M.P.  45°  ;  bitter  ;  dilates  pupil ;  very 
poisonous.    Hydrochloride  not  readily  soluble. 

Soluble  in  ether,  chloroform,  carbon  bisulphide,  benzene  ;  with  difficulty 
in  alcohol  or  water. 

Removed  from  alkaline  solutions  by  benzene,  etc. 

Precipitants : 

Alkaline  hydrates,  soluble  in  excess. 
[Not  lead  acetate,  neutral  or  basic] 
Picric  acid,  yellow  crystalline. 
Platinum  chloride,  yellow  ;  soluble  on  boiling. 
Gold  chloride,  soluble  on  boiling. 
[Potassium  ferricyanide,  reduced.] 
Colour  tests : 

Concentrated  sulphuric  acid,  colourless,  or  yellow  changing  to  reddish- 
brown. 


Concentrated  sulphuric  acid  with  potassium  bichromate,  violet-red. 
„  „  ,,    with  sugar,  red. 

,,  nitric  acid,  greenish-yellow. 

(g)  GELSEMININE  A.  ;  dark  brown,  resinous,  alkaline. 
Soluble  in  alcohol,  ether  and  chloroform  ;   sparingly  in  water  and 
petroleum  ether.    Hydrochloride  easily  soluble. 

Precipitate  by  ammonia,  reddish-colourf d,  flocculent. 

§  213.  SYRINGA  vulgaris  (Lilac);  Oleacm.  Substance  (a),  in  the 
bark  during  spring  (March-April),  after  which  period  it  is  replaced 
by  (h).  Walz.  Arch.  Pharm.,  vols.  105,  108,  109,  113;  also  G.  Koerner 
and  others.    Ligustrum  vulgare,  (b),  (<■). 

(a)  SYRINGIN  G.  (Hvdroximethvlconiferin.  Lilaoin  probably.  Ci,H„,0„ 
or  C6H.3(OCBHnOr))'-(OCH:iV.n-  VI-(C:iH,OH)IV-  (Koerner):  ervPtaUin° 
hydrate  in  needles  ud  to  half-inch  in  length  ;  loses  water  at  100°-115°. 
melts  185°-190°  (191°-192°,  Koerner)  ;  neutral  reaction.  tast»le==.  Acids 
convert  to  sugar  (fermentable)  and  Svrrn<?osreuin,  CnH1404,  or 
OH-C(1H.,(O-CH.!)2-C.iH4-0H  =  Hydroximethylconiferyl  alcohol,  appearing 
as  gray  flocks. 

Soluble  in  hot  water,  hot  alcohol,  and  in  chloroform;  with  difficulty  in 

cold  water  ;  not  in  ether. 

[Not  precipitated  by  lead  acetate  or  other  metallic  salts.] 
Colour  tests  : 

Concentrated  sulphuric  acid  added  to  the  aqueous  solution,  dark  blue, 

turning  violet  with  more  acid. 
Concentrated  nitric  acid,  blood-red. 

„  hydrochloric  acid,  colourless  ;  on  boiling,  blue  flocks 

separate,  the  fluid  becoming  violet-red. 
Frohde's  solution,  blood-red  turning  to  violet-red. 

(h)  SYRINGOPICRIN  B..  C.:(iH,4On  ;  amorphous,  yellow  ;  M.P.  below  100°  ; 
slightly  acid  reaction,  bitter. 

Soluble  in  water  and  alcohol  ;  not  in  ether. 
Absorbed  by  charcoal. 

[Not  precipitated  by  lead  acetate,  neutral  or  basic] 
Tannic  acid,  pp. 

[No  reaction  ferric  chloride  or  Fehling's  solution.] 

Concentrated  sulphuric  acid,  violet  (greenish  to  brown,  Kromayer). 
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(<•)  LY  GUST  RON  B.  ;  needles;  M.P.  rather  over  100°  C,  distils  at 
260° -280° ;  neutral,  bitter. 

Soluble  in  water,  alcohol  and  ether. 
Reduces  ammoniacal  silver  nitrate. 

§  214.  TARAXACUM  (Leontodon  Taraxacum,  L.  ;  Dandelion)  ;  Com- 
2>ositce.  The  juice.  Polex,  Arch.  Phurrn.,  19,  50  ;  Kromayer,  Arch. 
Pharm.  [2],  105,  6. 

TARAXACIN  B. ;  crystalline  ;  readily  fusible  ;  non-volatile  ;  neutral,  bitter. 

Soluble  in  hot  water,  difficultly  cold  ;  dissolved  also  by  ether,  which 
removes  it  from  aqueous  solutions. 

[Not  precipitated  by  basic  acetate  of  lead — Kromayer.] 

§  215.  TAXUS  baccata  (Yew) ;  Taxacece.  Investigators  :  Hilger, 
Marme,  etc. 

(a)  TAXINE  A.,  C37H52OJ0N.  Amorphous?  (crystalline,  Marme)  ;  M.P. 
80°-82°  ;  evolving  aromatic  odour  ;  bitter. 

Soluble  readily  in  alcohol  and  ether ;  also  in  chloroform  (not  as  readily 
as  in  ether)  ;  in  benzene  (Hilger  says  insoluble  in  benzene)  and  carbon 
bisulphide  ;  water  dissolves  traces.    Insoluble  in  petroleum  ether. 
Removed  from  alkaline  solutious  by  benzene  (see  note  above). 
Precipitants  (slightly  acid  aqueous  solution  of  T.) 


[Not  gold  chloride  ?    Hilger  says 
PP-] 

Iodo-potassic  iodide       )  . 
Bismuth-potassic  iodide  i  ^e  ow' 
[Not  mercuric  chloride.] 


Alkaline  hydrates. 
Ammonia. 
Picric  acid. 
Platinum  chloride. 
Sodium  phospho-inolybdate 
Colour  tests : 

Concentrated  sulphutic  acid,  intense  purplish-violet. 

,,  nitric  acid,  yellowish-brown  (colourless,  Marme). 

Friihde's  solution,  reddish-violet. 
(b)  MIL0SSINE  A.  ;  crystalline;  M.P.  86°-87°. 
Soluble  in  alcohol,  not  in  water. 

§  216.  TEUCRIUM  fructicans  ;  Labiatce.  Investigator :  Ogliario 
Gazz.  Chim.,  8,  440. 

TEUCRIN  G.,  C21H24On  ;  crystalline  ;  M.P.  225°-230°. 

Soluble  in  alcohol. 

Acids  give  sugar  and  an  organic  acid. 

§217.  THALICTRUM  macrocarpum  ;  Ranunculacece.  Investigators 
Henriot  and  Doassans,  Bull.  Soc.  Chim.,  34,  83. 
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(a)  MACR0CARPINE  A.  ;  per  centage  composition,  C  58-3(5  H  5-87  ;  crys- 
tallizes in  yellow  needles  ;  blackens  on  heating  to  150° ;  optically 
inactive  ;  neutral  reaction  ;  stable  in  presence  of  acids  ;  otherwise  de- 
composes at  100°. 

Soluble  in  alcohol,  better  in  amyl  alcohol ;  not  in  water  or  ether. 

Reactions  : 

Alkaline  hydrates  decompose  to  resinous  mass. 
[Not  precipitated  by  basic  lead  acetate.] 
Silver  nitrate  precipitates  the  pure  base. 
[Fehling's  solution  not  reduced.] 
[No  reaction  Iodine  tincture.] 

(6)  THALICTRIME  A.  ;  crystallizes  in  radiating  needles  ;  alkaline;  action 
like  Acouitine. 

Soluble  in  alcohol,  ether,  or  chloroform  ;  scarcely  in  water. 

'  Gives  alkaloid  reactions.' 

Concentrated  sulphuric  acid,  colourless  (?). 

Fuming  sulphuric  acid,  green. 

Concentrated  sulphuric  acid  with  nitric  acid,  deep  green. 

§  218.  THEA  group.  Thea  Chinensis  (Camellia  Thea ;  tea);  Tern- 
strcemeriacece  or  Camelliacexe.  The  leaves.  Substances  (a),  (c),  (/),  (g) ; 
also  Xanthine,  Hypoxanthine,  Adenine,  and  Quercitrin — for  the  latter 
see  Quercus.  The  proportion  of  (a)  is  usually  from  2  to  3£  per  cent. 
Coffea  Arabica  (Coffee)  ;  Cinchonacem  or  Rubiaceae,  (a),  about  i  to  1|  per 
cent.  Ilex  Paraguayensis  (Paraguay  Tea  ;  Mate),  Aqiiifoliacece,  (a). 
Cola  or  Kola  acuminata  (Sterculia  ;  the  nut  =  Kola  nut);  Sterculiacece, 
(a),  (d).  Paullinia  sorbilis  (Guarana ;  the  seed)  ;  Sapindacece,  (a). 
Lunanea  Bichi  ;  Sterculiacete,  (a).  Theobroma  Cacao  (Cacao  or  Cocoa  ; 
the  seed) ;  Byttneriacece  or  Sterculiacece,  (rf)  ;  also  (a).  Camellia  Japonica; 
the  seeds,  (e). 

(a)  THEINE  (Caffeine  ;  methyl  theobromine  ;  trimethylxanthine)  ; 
C8HI(1N40o  or  CH;!N  -  CH 

CO      CNCH:i    (E.  Fischer). 

1         1  >  no 

CH.SN  -  C:N^ou 
Long  silky  needles  containing  1  molecule  H20  ;  M.P.,  after  loss  of  water, 
177°-228°  (different  observers),  partly  sublimable  without  decomposi- 
tion (a  minute  portion  sublimes  at  100°  when  heated  dry,  though  no 
perceptible  loss  in  water  vapour)  ;  feebly  alkaline,  bitter.    Cerebral  and 
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cardiac  stimulant.  Combines  only  with  strong  acids ;  salts  only  in  acid 
solution — the  compounds  with  acids  not  being  very  stable. 

Solubility  (authorities  differ  to  some  extent)  of  anhydrous  Caffeine  : 
1  in  98  cold  water.  1  in  10  hot,  1  in  97  cold  alcohol,  1  in  194  cold  ether 
(less. readily  in  absolute  ether);  also  in  amyl  alcohol,  chloroform  and 
benzene  ;  scarcely  in  carbon  bisulphide  or  petroleum  ether. 

Removed  bv  benzene  and  chloroform  from  alkaline  and  acid  solutions. 
Precipitants  (precipitation  imperfect)  : 
[Not  alkaline  hydrates. 
,,         .,  carbonates. 
„  ammonia.] 

[Tannic  acid,  cloud  ;  insoluble  in  hydrochloric  acid  cold,  but  dis- 
solved on  warming.] 
[Picric  acid,  not  dilute.] 
[Not  ferric  chloride.] 

[Platinum  chloride  only  in  very  strong  solutions,  gradual  crystalline 

pp.  soluble  in  about  20  parts  cold  water.] 
[Gold  chloride,  after  some  hours,  yellow  crystalline  pp.] 
[Fehling's  solution,  not  reduced  if  pure.] 
[Not  silver  potassium  cyanide. 
„    potassium  bichromate,  1  in  3,000. 
„    chromic  acid  5  per  cent,  solution.] 
Pbospho  uiolybdic  acid,  yellow. 
[Not  phospho-antimonic  acid.] 
[Iodo-potassic  iodide,  dirty  brown,  but  not  dilute.] 
Bismuth-potassic  iodide,  1  in  3,000. 
[Not  cadmium-potassic  iodide. 
,,    zinc-potassic  iodide. 
„    mercuric- potassic  iodide.] 
Mercuric  chloride,  crystalline  needles  ;  1  in  1,000  after  a  time. 
Colour  tests  (mostly  negative)  : 

[Concentrated  sulphuric  acid,  colourless  (twenty-four  hours). 
,,  ,,         .,     with  sugar,  no  effect. 

,,  ,,         ,,     with  potass,  bichromate,  no  effect. 

,,  ,,         „     with  nitric  acid,  colourless. 

Nitre  added  after  ten  to  fifteen  hours'  solution  in  sulphuric  acid, 
colourless.] 

Concentrated  nitric  acid,  colourless  ;  but  on  evaporation  over  water- 
bath  and  cautious  addition  of  ammonia,  purple  (murexide  test). 
This  reaction  is  more  sensitive  when  Chlorine  or  Bromine  water  is 
substituted  for  the  nitric  acid,  avoiding  excess. 


[Concentrated  hydrochloric  acid,  no  effect. 
Frohde's  solution,  colourless.] 

(&)  CAFFEIDINE,  from  Caffeine  by  boiling  with  Baryta  water;  C7B12N40 
(Caffeine  +  fLO-C02)  ;  crystals  are  obtainable;  M.P.  94°  (Wernecke). 
The  free  base  readily  decomposes  into  Ammonia,  Methylamine,  and 
Cholestrophane.    Salts  crystalline. 

(c)  THEOPHYLLINE, 

C7H8N40.,  +  H„0,  or  CO  j  ]JoH  — }  CO+H.O. 

Crystalline  ;  becomes  anhydrous  at  110°.  Closely  resembles  Theine,  to 
which  it  may  be  converted  by  methylation. 

Soluble  in  water  and  alcohol. 

Ammonia  dissolves  readily. 

Chlorine  water  gives  on  evaporation,  a  bright  red,  changing  to  violet 
with  ammonia. 

(d)  THEOBROMINE, 

C7H8N40„,  or  CH3N  -  CH 

I  II 

COC-NCH,  (E.Fischer). 

I      I    I  \  ' 
HN-C-N-CO. 

Microscopic  needles,  subliming  at  290°  without  fusion  ;  neutral  reaction, 
bitter  ;  similar  physiological  action  to  that  of  Theine  ;  feebly  basic  ;  salts 
separate  readily  into  acid  and  free  alkaloid. 

Solubility  (authorities  differ  somewhat)  :  1  in  1,G00  parts  water  at 
0°  C,  600  at  20°,  55  boiling;  1,400  cold  alcohol,  or  about  50  boiling  :  very 
difficultly  soluble  in  cold  ether  (1  in  17,000  ?)  or  in  about  600  boiling; 
with  less  difficulty  in  amyl  alcohol  and  chloroform  (about  100  parts  of 
the  latter  boiling  ;  scarcely  in  benzene  ;  insoluble  in  petroleum  ether. 

Precipitants  : 

Alkaline  hydrates    )  i  ui    •  ^  i± 

A  •    J  >  pp.  soluble  in  excess,  forming  salt?. 

Ammonia  )  1  1  '  ° 

[Not  neutral  lead  acetate,  but  carried  down  with  other  matters  from 

an  aqueous  extract  of  cocoa  by  basic  lead  acetate.] 

[Tannic  acid,  only  cloud  in  dilute  solutions.] 

[Not  picric  acid.] 

[Not  ferric  chloride.] 

Platinum  chloride,  brown  flocks,  slowly  .1  in  3,000. 
Gold  chloride,  slowly  needles. 
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Silver  nitrate,  crystalline  pp.,  gradually  (C7H8N402-AgN(X),  charac- 
teristic. 

Potassium  bichromate,  cloud  then  gradual  pp.  ;  amorphous  at  1  in 
3  000. 

Phospho-molybdic  acid,  yellow. 
Phosphotungstic  acid  iu  large  excess,  slimy  pp. 
Phospho-antinaonic  acid,  cloud  1  in  1,000. 
[Iodo-potassic  iodide,  cloud,  pp.  if  concentrated.] 
[Bismuth-potassic  iodide,  cloud.] 
[Not  cadmium-potassic  iodide.] 
[Not  mercuric-potassic  iodide.] 

.\Iercuric  chloride,  pp.  in  strong  solutions,  white  crystals  ;  cloud  at 
1  in  3,000. 
Colour  tests  (mostly  negative)  : 

Concentrated  sulphuric  acid,  colourless  (24  hours). 

>)  „  ,,    with  nitric  acid,  unchanged. 

Concentrated  nitric  acid,  colourless. 
Fronde's  solution,  colourless. 

Evaporated  with  chlorine  water,  etc.  (murexide  test),  as  Theine. 

(e)  CAMELLIN  G.,  C53HSJ019.    From  the  seeds  of  Camellia  Japonica. 
Soluble  in  alcohol. 
Fehling's  solution,  reduced. 
Concentrated  sulphuric  acid  ) 
Concentrated  nitric  acid  \ 

(/)  ASSAMIN  G.  From  the  seeds  of  Thea  Chinensis,  var.  Assamica. 
Produces  tetanus. 

(g)  ASSAMIC  ACID  G.,  C18H„9O10.    Yields  Sapogenin  (see  Saponaria), 
45-5  i  per  cent,,  and  glucose  42-56  per  cent. 
Soluble  in  water,  gelatinous  pp.  by  alcohol. 
Precipitated  by  neutral  and  basic  lead  acetate. 
Concentrated  sulphuric  acid,  yellow~vred~vb]ue^violet. 
Fuming  nitric  acid,  yellow. 

§  219.  TRIANOSPERMA  filicifolia  ;  Cvcurbitacece.  Brazil.  The  root. 
Investigator:  Peckolt,  Arch.  Pharm.  [2],  63,  104. 

(a)  TRIANOSPERMINE  A.  Crystallizes  and  sublimes  in  needles  ;  alkaline; 
sharp  ta^te.  no  odour. 

Soluble  in  water  and  alcohol,'  not  in  ether. 
Precipitated  by  platinic  chloride. 


(b)  TRIANOSPERMITINE  A.  Crystalline,  sublimable,  tasteless,  odourless. 
Soluble  in  ether,  with  difficulty  in  alcohol,  not  in  water. 

§  220.  TRIGONELLA  fcenum  Grsecum  ;  Leguminoscc.    The  seed. 

TRIGONELLINE  A.  (The  methylbetaine  of  nicotinic  acid  :  isomer  of  Von 
Gerichten's  pyridine-betaine).  Crystallizes  in  flat  prisms  from  alcohol, 
loses  water  at  100°  and  decomposes  on  further  heating.  Neutral  reaction, 
deliquescent. 

"Very  soluble  in  water.    Insoluble  in  ether,  chloroform  or  benzene. 
Reactions : 

[No  pp.  picric  acid.] 

Red  coloration  with  ferric  chloride. 

[No  pp.  platinum  chloride.] 

[No  pp.  mercuric  chloride.] 

§  221.  TYLOPHORA  asthmatica  ;  Asclepiadaeem.  Ipecacuanha  sub- 
stitute.   East  Indies.    The  root.    Investigated  by  D.  Hooper. 

TYL0PH0RINE  A.    Crystalline,  alkaline,  emetic.    Forms  neutral  salts. 

Soluble  in  ether  (by  which  it  may  be  removed  from  alkaline  solutions), 
sparingly  in  water. 

•  Precipitated  by  usual  alkaloid  reagents.' 

[No  action  ferric  chloride.] 

Colour  tests : 

Concentrated  sulphuric  acid,  reddish-brown,  changing  to  green,  then 

blue. 

,,  ,,  „    with  potass,  bichromate,  violet- brown. 

.,  „  „    with  potass,  permanganate,  decoloration. 

Concentrated   nitric   acid,    purplish-red  ;    portion    soluble,  with 

orange  colour. 
Concentrated  hydrochloric  acid,  yellow  solution. 
Frohde's  reagent,  bright  green. 

§  222.  URECHITIS  suberecta;  Apocynacece  (called  'Nightshade'  in 
Jamaica).    The  leaves.    Investigator  :  Bowrey,  Chem.  News,  37,  166. 

(a)  URECHITIN  G.  C„8tl4o08  +  Aq.  Cystallizes in  needles  or  four-sided 
prisms  ;  very  bitter  (perceptible  1  in  40,000)  ;  very  poisonous.  Gives 
sugar  on  treatment  with  acids. 

Soluble  in  hot  alcohol,  easily  in  chloroform,  also  in  amyl  alcohol,  ether, 
benzene,  glacial  acetic  acid  ;  not  in  water  or  dilute  alcohol. 

Concentrated  sulphuric  acid,  yellow,  changing  successively  to  orange, 
red,  mauve,  purple  ;  oxidizing  agents  hasten  colour  changes. 
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.  (b)  URECHITOXIN  G.,  C13H20Os;  possibly  a  derivative  of  (a).  Less 
readily  crystallizable  than  latter.    Acids  give  sugar  and  Urechitoxetin. 

Soluble  in  chloroform,  atnyl  alcohol,  ether,  benzene  (less  readily  in  last 
two  than  is  the  case  with  («),  also  in  petroleum  ether  ;  with  difficulty  in 
water,  and  not  in  dilute  alcohol. 

Removed  from  alkaline  solutions  by  petroleum  ether,  contrary  to  the 
behaviour  of  most  similar  substances. 

Precipitated  by  basic  lead  acetate. 

Concentrated  sulphuric  acid,  as  (a). 

§223.  USTILAGO  Maydis  ('  Smut'  of  Indian  corn).  Fungi.  Investi- 
gators :  Rademacher  and  Fischer. 

USTILAGINE  A.    Bitter  :  physiological  action  resembles  that  of  Ergot. 
Soluble  in  water,  alcohol,  and  ether. 
Reactions : 

Ferric  chloride,  dark  yellow  coloration. 
Precipated  by  mercuric-potassic  iodide. 

Concentrated  sulphuric  acid,  brown  changing  to  intense  green. 
§  224.  VALLARIA  (Hydrocotyle  Asiatica)  ;   Umbelliferce.  Investi- 
gator :  Lepine,  Journ.  Pharm.  [3],  26,  47. 

VELLARIN  B.  ;  yellow,  oily,  neutral,  bitter;  strong  odour  ;  thickens  and 
darkens  on  exposure. 

Soluble  in  alcohol,  ether,  volatile  and  fatty  oils  ;  emulsion  with  water. 
Reactions  : 

Alkaline  hydrates,  insoluble. 
Ammonia,  soluble  (acids  precipitate). 
§  225.  VARIOLARIA  dealbata  ;  Lirhenes.    Substance  (a).  Investi- 
gator :  Robiquet,  Ann.  Chem.  Phys.,  42,  236.    V.  amara,  substance  (b), 
Alms,  Ann.  Chem.  Pharm.,  1,  61  ;  Vogel,  N.  Jahrb.  Pharm.,  8,  201. 

(a)  VA RIOLARIN  B.;  crystallizes  in  needles,  subliming  with  some  decom- 
position. 

Soluble  in  alcohol  and  ether,  not  in  water. 
No  coloration  with  alkalies  [see  (&)]. 
,,         ,,  ,,    concentrated  sulphuric  or  other  acids. 

(b)  PICROUCHENIN  B.,  C12H20Oe  (Vogel  and  Wuth).  Transparent  rhom- 
bohedric  crystals;  M.P.  111°  ;  not  volatile  without  decomposition  ;  acid 
to  litmus  ;  bitter,  odourless.    Sp.  gr.  1-1 76. 

Soluble  in  alcohol,  ether,  carbon  bisulphide,  volatile  and  fatty  oils,  hot 
glacial  acetic  acid  ;  difficultly  in  hot  water  and  not  in  cold. 


Reactions  : 

Alkaline  hydrates  dissolve  with  gradual  red  coloration  ;  acids  precipi- 
tate from  the  solution  a  bitterless  substance. 

Ammonia  dissolves,  solution  turning  gradually  red. 

Chlorine  water,  yellow  coloration. 

No  colour  with  concentrated  sulphuric  acid. 

§  226.  VERATRUM  group  ;  Melanthaeece  (Colchicacece).  V.  album 
(White  Hellebore),  alkaloid  (b)  principally  ;  also  (rj),  (_/),  (/),  (-/»),  small 
quantity  (A),  trace  (h),  («).  V.  viride  (Green  Hellebore),  (b),  (./),  (a),  (;/); 
Sabadilla  seeds  from  Asagrea  officinalis,  Lindl.  (Sabadilla  officinalis, 
Brandt ;  Veratrum  officinale,  Schecht),  (a),  (A),  (c),  (</).  [For  Black  Helle- 
bore see  Helleborus,  Ranun<:ulace(c.~\  Investigators  numerous  ;  mention 
should  be  made  of  Wright  and  Luff  who  have  recently  done  so  much 
towards  removing  the  obscurity  surrounding  these  alkaloids. 

(a)  VERATRINE  A.  (Merck's  Veratrine  ;  Wright  and  Luff's  Cevadine  ; 
not  Couerbe's  Veratrine),  C:!oH19NOu  (W.  and  L.).  Needles  or  compact 
crystals  from  alcohol  (varnish  from  ether)  ;  M.P.  205°  (W.  and  L.)  ; 
alkaline  reaction,  burning  taste  ;  no  odour,  but  produces  violent  sneezing ; 
dilates  pupil  ;  poisonous  ;  solutions  fluorescent  ;  without  action  on  polar 
ized  light.  On  saponification,  methyl  crotoniu  acid,  CH/CH/COO  H,  and 
a  base  Cevine,  Co7H4;jN08,  are  obtained.  Salts  mostly  amorphous  (picrate, 
gold,  and  platinum  double  salts  have  been  obtained  crystallized — E.  Merck). 

Soluble  in  alcohol,  ether,  chloroform,  amyl  alcohol,  benzene  ;  with 
difficulty  in  petroleum  ether,  not  in  cold  water,  1  in  1,000  boiling 
(Pelletier  and  Caventou). 

Removed  from  acid  solution  by  chloroform,  from  alkaline  solution  also 
by  benzene,  and  in  traces  by  petroleum  ether. 
'  Precipitants : 

Alkaline  hydrates    )  ....         ,         ,  ,    .  u 

carbonates  C  PreclP1';a''ion  not  complete  in  the  cold,  Uupuy. 

,,      bicarbonates,  if  no  free  carbonic  acid. 
Ammonia,  somewhat  soluble  in  excess. 

Tannic  acid,  gradually  (cloud  at  1  in  5,000)  ;  pp.  difficultly  soluble 
in  dilute  hydrochloric  acid. 

Picric  acid,  amorphous  pp.  1  in  1,000  (a  crystalline  picrate  is  obtain- 
able however). 

Ferric  chloride,  pp.  in  hydrochloric  acid  solution. 

[Platinum  chloride,  not  in  very  dilute  solution.] 

Gold  chloride  (the  double  salt  melts  at  182°). 
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[Potassium  sulphocyanide,  if  concentrated.] 

toilver  potassium  cyanide,  amorphous  1  in  3,000  to  6,000. 

Chromic  acid  (5  per  cent.,  solution). 

Potassium  bichromate,  at  1  in  3,000,  gradually. 

Phospho-molybdic  acid  (cloud  at  1  in  5,000). 

„      antimonic  acid,  1  in  1,000,  dirty  flocks  ;  cloud  at  1  in  5,000. 
Iodo  potassic  iodide,  kermes  coloured  pp. 
[Bismuth-potassic  iodide,  not  dilute.] 
Cadoiium-potassic  iodide,  completely. 
[Zinc-potassic  iodide,  very  slight  pp.] 

Mercuric-potassic  iodide,  yellowish- white  pp.  ;  cloud  at  1  in  5,000. 
Mercuric  chloride,  pp.,  but  not  1  in  500  ;  the  double  salt  has  M.P.  172°.  I 
Chlorine  water,  yellow  coloration  ;  golden  with  ammonia. 
Bromine  water,  cloud  at  1  in  5,000. 

Colour  tests  : 

Concentrated  sulphuric  acid,  yellow,  changing  to  carmine. 

,,  ,,         „     with  potass,  bichromate,  reddish-brown. 

,,  ,,         ,,     with  sugar,  gradually  deep  green,  then 

deep  blue  (characteristic,  Weppen). 
Concentrated  sulphuric  acid  with  nitric  acid,  cherry  red. 

,,  nitric  acid,  yellow. 

,,         hydrochloric  acid,  deep  violet  ;  on  boiling,  intense  red. 
Frohde's  solution,  yellow  becoming  cherry  red  (24  hours). 

(b)  JERVIHE  A.  (Simon  and  Will's,  and  Wright  and  Luff's  Jervine), 
C26H:t7NO:i  +  2HoO,  W.  and  L.  (ai0H,6N,O-:s+2H2O,  Will ;  or,  C14H22N02, 
Pehkschen).  Crystallizes  in  needles  from  alcohol ;  slightly  laevo-rotatory, 
M.P.  23?°-239°  (190°-204°?)  ;  non-sternutatory  ;  sulphate  very  difficultly 
soluble. 

Solubility  (Pehkschen's  figures,  at  temperature  of  22°C),  1  in  l6-8  | 
alcohol,  60  chloroform,  268  ether,  1,625  benzene  ;  slightly  in  water  and 
ethyl  acetate  ;  not  in  petroleum  ether. 

Removed  from  arid  solutions  by  chloroform. 

Colour  tests : 

Concentrated  sulphuric   acid,  yellow  becoming   successively  dark 

yellow,  brownish-yellow,  then  greenish-brown. 
Concentrated  sulphuric  acid  with  sugar,  blue. 

,,  ,,         ,,    with  nitric  acid,  yellow  then  green. 

,,  nitric  acid  alone,  no  effect. 

,,  hydrochloric  acid,  no  effect  cold  ;  yellow  on  warming. 


(c)  SABADILUNE  A.  of  Weigelin  (Cevadilline  of  Wright  and  Luff  ;  but 
identity  not  thoroughly  established),  C20H26N2O6  (W.  and  L.'s  Cevadilline, 
C:!4H3:iN09)  :  crystals  from  benzene  (varnish,  W.  and  L.)  ;  sharp  taste  ; 
strongly  alkaline  reaction  (Couerbe)  ;  non-sternutatory  (Hubschmann)  : 
M.P.  2003  (Couerbe). 

Soluble  in  water  (143  parts  boiling),  in  alcohol,  amy]  alcohol,  benzene  ; 
with  difficulty  in  petroleum  ether,  and  not  in  ether. 

Removed  by  amyl  alcohol  and  benzene  from  both  acid  and  alkaline 
aqueous  solutions  ;  petroleum  ether  abstracts  traces  from  an  alkaline 
solution. 

Reactions  : 

[No  pp.  alkaline  hydrates. 
„  „  carbonates. 

„  ammonia. 
„  ,,  carbonate. 

,,       picric  acid,  1  in  150. 
,,      ferric  chloride. 
,,       platinum  chloride,  1  in  150. 
,,       gold  chloride  dilute. 
„       potassium  sulphocyanide,  1  in  150. 
„  ,,        ferricyanide,  1  in  150. 

,,  ,,        bichromate,  1  in  150.] 

Phospho-molybdic  acid,  pp.  ;  cloud  at  1  in  5,000. 
[No  pp.  fotassic  iodide.] 
lodo-potassic  iodide,  kermes  coloured  pp. 

Mercuric-potassic  iodide,  yellowish- white  pp.  ;  cloud  at  1  in  5,000. 
[No  pp.  mercuric  chloride,  1  in  150.] 
[No  coloration  chlorine  water.] 
Bromine  water,  cloud  at  1  in  5,000. 
[No  pp.  sodium  phosphate.] 

Colour  tests  : 

Concentrated  sulphuric  acid,  red. 

,,  „  .,     with  sugar,  brown,  changing  to  reddish- 

violet. 

Concentrated  sulphuric  acid  with  nitric  acid,  gradually  cherry-red. 
,,  nitric  acid,  yellow. 

,,  hydrochloric  acid,  wine-red. 

Frohde's  solution,  gradual  reddish-violet. 

(d)  SABADINE  A.,  C29H5,N08  (Merck)  ;  crystals  like  zinc  sulphate  in 


102 


DICTIONAKY  OF  THE  ACTIVE  PRINCIPLES  OF  PLANTS. 


appearance  ;  M.P.  238°-240°  with  decomposition.  Green  fluorescence  in 
sulphuric  acid  solution  ;  sternutatory. 

Soluble  in  alcohol  and  ether  readily,  sparingly  in  petroleum  ether. 
Reactions  : 

Alkaline  hydrates  ) 

,,       carbonates '  dissolve,  but  pp.  on  warming. 
Ammonia  j 
Colour  tests  : 

Concentrated  sulphuric  acid,  yellow,  changing  to  blood-red,  then  violet. 
Concentrated  nitric  acid,  no  colour. 

(r/2)  SABADININE  A.,  C,7H45N08  (Merck)  ;  hair-like  crystals  from  ether  : 
no  definite  M.P.  ;  non-sternutatory. 

Soluble  iu  water,  alcohol,  chloroform,  arid  difficultly  in  ether. 
Reactions  : 

Alkaline  hydrates  ~) 

,,      carbonates  >as  above. 
Ammonia  J 

Concentrated  sulphuric  acid,  persistent  blood-red. 

(«)  SABATRINE  A.  ;  soluble  in  40  parts  cold  water  (Dragendorff),  and  in 
ether  or  chloroform. 

Removed  from  alkaline  solutions  by  chloroform,  and  in  traces  by 
petroleum  ether. 

Reactions :     }     Q  ,  ,.1V 

Colour  tests  :  1  as  Sabadllline- 

(/)  JERVIC  ACID,  from  Jervine. 

(g)  VERATROIDINE  A.,  C51H78N2016  (Bullock)  ;  or  C32H53NOg  (Pehkschen). 
Crystalline;  M.P.  about  149°  ;  salts  amorphous ;  optically  mactive. 

Solubility  at  22°C  ;  alcohol  dissolves  in  almost  all  proportions;  1  in  5-9 
chloroform,  9  absolute  ether,  13  benzene;  not  soluble  in  petroleum  ether. 

Precipitated  by  mercuric-potassic  iodide  (cloud  at  1  in  f>,000),  and  by 
most  alkaloid  precipitants. 

Colour  tests : 

Concentrated  sulphuric  acid,  yellow,  becoming  successively  orange  and 

red,  with  green  fluorescence. 
Concentrated  sulphuric  acid  and  sugar,  brown?  (violet,  Muter). 

,,  „         „    with  nitric  acid,  gradually  cherry-red. 

,,  nitric  acid  alone,  transient  rose  colour,  then  yellow. 

Hydrochloric  acid  11  per  cent.,  rose  colour. 
Frohde's  solution,  gradually  cherry-red. 


(Ji)  COUERBE'S  VERATRINE  A.,  C.j7HMNOn  ;  amorphous  (varnish)  ;  M.P. 
180°  :  not  fluorescent.  Salts  crystalline.  Nitrate  insoluble.  On  saponi- 
fication, a  base  Verine,  C.,8H45N08,  and  Veratric  acid  (dimethylproto- 
catechuic  acid)  are  obtained. 

Concentrated  sulphuric  acid,  reaction  similar  to  that  with  (a). 

(J)  VERATRALBINE  A.,  Co8H4:iN05 ;  amorphous;  non-sternutatory. 
Fluorescent  green  solutions. 

Precipitated,  by  sodium  hydrate  and  phospho-molybdic  acid  (cloud  at 

1  in  3,500). 
Colours  with  sulphuric  acid  as  with  (a). 

(./')  PSEUDOJERVINE  A.,  C29H49N"012,  Pehkschen  (Veratrum  album  s?ave 
"00(>  per  cent,  only)  ;  large  rhombic  crystals,  blackened  at  259°  C.  (300°- 
307°,  Salzberger)  ;  optically  inactive. 

Soluble  in  184  parts  absolute  alcohol,  4  chloroform,  372  benzene,  10 
petroleum  ether,  1.021  absolu'e  ether. 

Precipitated  by  phospho-molybdic  acid  ;  cloud  at  1  in  10,000. 
Mercuric-potassic  iodide  ;  cloud  at  1  in  (!,000. 

No  colours  with  acids  when  pure,  but  if  admixed  with  trace  of  Jervine, 
colorations  due  to  latter  are  obtained. 

(/c)  RUBIJERVINE  A.,  C26HJ:iN02+EL,0  (Salzberger)  ;  M.P.  240°-246°. 
Concentrated  sulphuric  acid,  red. 

(/)  PR0T0VERATRINE  A.,  C32H51NOu  (Salzberger)  ;  crystallizes  in  micro- 
scopic four-sided  plates  ;  M.P.  245°-250°  ;  sternutatory  ;  very  poisonous. 

Soluble  with  difficulty  in  boiling  alcohol  or  in  chloroform,  slightly  in 
hot  ether  ;  insoluble  in  cold  ether,  benzene,  petroleum  ether. 

Precipitants  : 

Alkaline  hydrates.  Phospho-molybdic  acid. 


tungstic  acid. 
Cadmium-potassic  iodide.* 
Mercuric-potassic  iodide. 
[Not  mercuric  chloride.] 


Ammonia. 
[Not  tannic  acid.]* 
Picric  acid. 

[Not  platinum  chloride.] 
Gold  chloride. 
Colour  tests : 

Concentrated  sulphuric  acid,  dissolves  slowly  with  gradual  green, 

then  blue,  coloration  ;  violet  after  some  hours. 
Concentrated  sulphuric  acid  with  sugar,  greenish  turning  to  brown. 
(m)  PRO  TO  VERA  TRIDINE  A.,  C2(iHJ5N08  (Salzberger);  crystallizes  in 
See  Protoveratridine. 
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four-sided  microscopic  plates  ;  M.P.  265°  ;  non-sternutatory  ;  non- 
poisonous  ;  Litter. 

Soluble  scarcely  in  alcohol,  chloroform,  methyl  alcohol,  or  acetone, 
and  not  m  ether,  benzene,  or  petroleum  ether. 
Precipitants : 

Ammonia.  Phospho-tungstic  acid. 

Tannic  acid.  [Not  cadmium-potassic  iodide.] 

Picric  acid.  Mercurio-potassic  iodide. 

[Not  platinum  chloride.]  [NotMillon's  reagent.] 

Colour  tests : 

Concentrated  sulphuric  acid,  violet,  becoming  cherry-red. 
Hydrochloric  acid,  light  red  on  warming,  an  odour  of  isobutyiic 
acid  being  perceptible. 
§  227.  VERNONIA  nigritiana  ;  Compositce — Tubuliflorce  (;  Batiatior '  or 
'  Batjentjor ')  ;  W.Africa.   Investigators:  Heckel  and  Schlagdenbanlfen. 

VERNONIN  G.  ;  amorphous  white  powder  giving  a  resinous  substance, 
C4Hi0O:s,  and  sugar  on  hydrolysis.  Cardiac  poison  ^gth  power  of 
Digitalin. 

Soluble  in  alcohol,  slightly  in  ether  and  chloroform. 
Concentrated  sulphuric   acid,  brown,  becoming   purple  (lasting  for 
several  hours). 

§  228.  VIBURNUM  prunifolium. 

VIBURNIN  B.  (possibly  G.)  ;  brown,  resinous,  bitter. 

Soluble  in  alcohol. 

§  22'J.  VICIA  sativa  (Tares)  ;  Leguminosce — Papilionaeece.  The  seeds. 
Investigators  :  Bitthausen,  Berichte  d.  ch.  Ges.,  1876  ;  E.  Schultze,  and 
others.  In  addition  to  («),  (b),  and  (e)  the  following  have  been  found 
by  E.  Schultze :  Aspakagine  ;  Veiinine,  C](!H,nN808  +  3H20,  which 
gives  Guanine  with  boiling  hydrochloric  acid ;  BetaINE  (01)06  percent.)  ; 
Choline  (0-0015  per  cent.)  ;  and  Amygdalin  (see  Prunus). 

(a)  VICINE  A.,  C28H5lNu021  ?  (Ritthausen).  Crystallizes  in  needles, 
loses  water  on  heating,  then  melts  at  180°.  Forms  crystalline  sulphate 
and  hydrochloride. 

Soluble  in  108  parts  water  at  22°  C.  ;  insoluble  in  absolute  alcohol, 
but  dissolves  in  hot  commercial  alcohol. 

Reactions : 

Alkaline  hydrates  } 
Barium  hydrate    V  dissolve. 
Calcium  hydrate  ) 
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Ammonia  hydrate  dissolves  slowly  ;  Vicine  becomes  bluish-gray  in 

an  ammoniacal  atmosphere,  or  purple  in  dry  ammonia  gas. 
Concentrated  nitric  acid  causes  it  to  swell  up  ;  soluble  after  evapora- 
tion, the  residue  from  which  becomes  violet  around  the  edges. 
(b)  CON  VICINE  A.,  C10HuN3Or+H2O. 
Soluble  with  difficulty  in  water  or  alcohol. 
Precipitated  completely  by  mercuric  nitrate. 

(r)  DIVICINE  A.,  C:jlH50N3„Ow  ?  from  (a)  by  boiling  with  20  per  cent, 
sulphuric  acid. 

§  230.  VISCUM  album  (Phoradend  ron  ;  Mistletoe),  Lovctuthctc&o.  ,* 
Atractylis  gummifera,  Compositce;  Gentiana  lutea,  Gentianacece  ;  Lychnis 
viscosa,  Caryophyllacece  ;  Robinia  viscosa,  Leguminosce  ;  Saxifraga  tridac- 
tylites,  Saxifragacece. 

VISCIN ;  C20H48O8  (Rheinsch,  N.  Jahrb.  Pharm.,  14,  129)  ;  thick  viscid 
substance  ;  on  heating  to  100°  becomes  more  fluid  ;  acid  reaction,  nearly 
tasteless  ;  sp.  gr.  P0. 

Soluble  in  ether. 

§  231.  VITEX  agnus  castas  (Verbenacece). 
CASTINE  A.  ;  crystalline. 

Soluble  in  alcohol  and  ether,  not  in  water.    Hydrochloride  crystalline. 

§  232.  XANTHIUM  strumaria  ;  Compositce.  The  seeds  (A.  Zander 
Pharm.  Z.  Russl.,  1881). 

XANTHOSTRUMARIN  G.  ;  poisonous  ;  succinic  odour  on  warming. 
Soluble  in  alcohol  and  ether. 
Precipitants  : 

[Alkaline  hydrates,  dissolve  dark  yellow.] 

Neutral  lead  acetate,  yellow  pp. 

[Not  tannic  acid.] 

Ferric  chloride,  dark  green  pp. 

Silver  nitrate,  slight  reduction  on  warming  ;  at  once  with  ammonia. 
Cupric  acetate,  greenish-blue  pp. 

Fehling's  solution,  reduced  after  hydrolysis  of  the  glucoside. 
Stannous  chloride,  pp. 
[Not  tartar  emetic] 

§  233.  XANTHOXYLON  Senegalense,  D.C.  (Artar  root;  variety  of 
Prickly  Ash)  ;  Xanthoxylacece.    Substance  (a)  0-4  per  cent,  of  the  root, 
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also  an  alkaloid  crystallizing  in  blood-red  needles ;  soluble  in  water 
and  forming  yellow  salts  ;  further,  a  crystalline  substance,  C10H10O3, 
resembling  Cubebin.  Some  varieties  of  Xanthoxylon  contain  Berberine 
(see  Berberis). 

(a)  ARTARINE  A.,  C.21H„:!N04  (P.  Giacosa)  ;  rose-gray  amorphous 
powder;  becomes  brown  at  210°,  then  melts  at  240°  with  decomposition  ; 
bitter  taste.  Salts  golden  yellow.  Hydrochloride  precipitated  by  ether 
from  alcoholic  solution.    Free  acids  diminish  the  solubility  of  the  salts. 

Soluble  in  ether,  boiling  amyl  alcohol,  and  warm  acetone  ;  with  diffi- 
culty in  warm  chloroform,  sparingly  in  boiling  98  per  cent,  alcohol; 


warm  methyl  alcohol  dissolves  it  if  the  base  be  freshly  precipitated. 

Insoluble  in  water  or  benzene. 

Precipitants  :  [Phospho-antimonic  acid,  slight  pp.,  soluble  in  excess.] 

Bismuth-potassic  iodide,  red  flocculent  pp.,  insoluble  in  excess. 

Cadmium-potassic  iodide )     n1      a       ,    .        •      i  ui  • 

,T        •  -  r  ,     -   •  J.,    [- yellow  flocculent  pp.,  insoluble  in  excess. 

JMercuric-potassic  iodide  \  J  rr  ' 

Chlorine   water  (to   hydrochloride),  yellow   tinge ;   colourless  on 
addition  of  ammonia. 
Concentrated  sulphuric  acid,  colourless. 
Nitre  added  to  the  solution  in  sulphuric  acid,  blood-red. 


PART  II. 

TABULAE  SUMMARY. 


14 


§  1  Achillea.] 


The  substances  are  inserted  here  in  the  order  of  the  paragraphs  in  Part  I. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


Water. 


Ether. 


Chloro- 
form. 


Other  Solvents. 


Achillea  Achillein  G 
Ivain  B 
Moschatine  A 

Achkas     jSapotin  G 


Aconitum 


Acokus 


Adansonu 
Adonis 

iEsCOLUS 


Sapotine  A 
Aconitine  A 
A.conine  A 

Pseudaconitine  A 

Pseudaconine  A 
Picraconitine  A 

Lycoctonine  A 
Acolyctine  A 
Myoctonine  A 
Aticine  A 
Acorin  G 

Calamine  A 
Adansonine  A  ? 
Adonin  G 

iEsculin  G 

2E  s  c  u  1  etin  G 

deriv. 
Argyrasscin  G 
Propsescinio 

Acid  G 


C20H;i8N2O15 
C8H]40  ? 
C.nHo7N07 

chhLom 


QbHuNO,, 
C26H41NOn 

C36H49NOn 

c07H4lisro8 

C31H45NO10 


C27H30N2O8-5H2 
C22H.nNO, 


C24H40Oa 
C15H16Oa 
Gi)H604-H20 
C27H42012 


red-bn.,  amorphs. 
yellow,  amorphs. 
red-bn.,  amorphs. 
micros,  crystals 


rhombic  prisms 
amorphous 

ndls.  or  varnish 

amorphous 


alkaline 


below  100 
240 


188-5  alkaline 
about  130  alkaline 


104—105 


needles  or  prisms  about  100  alkaline 


amorphous 
amorphous 
amorphous 
resinous 


needles 


needles  or  prisms 

silky  needles  or 
plates 

silvery  crj's. 


alkaline 


143—144 

85 


160 
270 


alkaline 

neutral 
alkaline 
neutral 

acid 
neutral 


bitter 
bitter 
bitter 
burning 

salts  b. 
scarce  b.  < 
bitter 


bitter 

bitter 
bitter 
bitter 
bitter 
bitter 
aromatic 

bitter 
very  b. 

slightly  b 

bitter 


easily 
insoluble 
scarcely 

easily 

insoluble 
4,431  cold 
soluble 

scarcely 

soluble 
insoluble 

soluble 
readily 

difficultly 
scarcely 

insoluble 

insoluble 
slightly 
sol.  cold, 
not  hot 
G72  cold, 
12^  boiling 
difficultly 

difficultly 
soluble 


idifficultly 

soluble 
idifficultly 
sparingly 

soluble 
20  boiling 
soluble 

soluble 

soluble 


soluble 
readily 
easily 
soluble 
difficultly 

soluble 
soluble 
soluble 

90  cold, 
24  boiling 
difficultly 

soluble 
soluble 


insoluble 


insoluble 

soluble 
100  blng. 
sparingly 

diff. 

soluble 
soluble 

soluble 
insoluble 
scarcely 
soluble 
soluble 

insoluble 

6  cold 
insoluble 

insoluble 

insoluble 

insoluble 


(solutions  yellow) 

idem 

hot  alcohol 


insoluble 

soluble 

230 

soluble  (not  benz. ;  petr.  ether) 


(not  CSo ;  petr.  ether' 


soluble 

soluble 
readily 
easily 

soluble 

soluble 

soluble 

soluble 

insoluble 


CS2  ;  petroleum  ether 

CS2,  benz.,  amy]  alcohol 
benzene 
benzene 

acetone,  dilute  acids 


*  Causes  tingling. 


SUMMARY. 

For  full  details  of  tests  for  any  one  substance,  see  Part  I.  ;  for  particulars  of  other  substances  giving  similar  reactions,  see  lists  Part  I1T.    §  7  ^Esculus. 


Caustic  Alkalies. 


Lead 
Acetate. 


Tannic  Acid. 


Platinum 
Chloride. 


Gold  Chloride. 


Sulphuric  Acid,  Concentrated. 


Nitric  Acid, 
Concentrated. 


Sundry  Precipitants,  etc. 


no  pp. 


insoluble 

insoluble 
pp.  and  carbonates 
(Ammonia  -  gela- 
tinous pp.) 


pp.  on  heating 

(pp.  carbonates) 
(pp.  ammonia) 


soluble  yellow 
(no  decompositn.) 

soluble 

soluble  yellow 

decomp.  gradually 
idem. 


no  pp. 
no  pp.  neut. 

pp.  basic, 
sol.  in  exes. 

no  pp. 
pp.  sol.  in 

excess 


pp. 


pp  basic. 

pp.  neutral 
or  basic 

pp.  basic 


no  pp. 


pp. 
pp. 


pp. 


pp. 


pp. 
pp. 

* 


yellow-bn. 
pp. 

pp. 


pp.  yellow 
not  if  dilute 


not  if  dilute 

no  pp. 
no  pp. 

* 

(reduced) 

(reduced) 
no  pp. 


yel.  amorphs. 
pp.  and  re- 
duction 
pp. 


pale  yellow, 
amorphous 

yellow 

* 

(reduced) 

(reduced) 
no  pp. 
pp. 


garnet  red 


gradually  violet ;  red  with  sugar  j  red-brown 
no  colour 


alcoholic  potash  to  residue  from 
HNO:!,  purple. 

no  colours 

no  colours 

(Vitali's  test  :  reddish-brown) 
yellow~vpurple  (permanent) 


(no  pp.  metallic  salts) 
deep  red 

(no  pp.  metallic  salts) 


yellow  ;  red  with  water 


no  colours 
no  colours 

colourless 

deep  blue 

'yellow  ;  red 
with  AmHo 


no  pp.  ferrous  sulphate 


Fehling's  solution  not  reduced 

Mayer's  solution,  mercuric  chloride,  etc. 
Mayer's  solution,  hydriodic  acid,  etc. 
Fehling's  solution  reduced 

Mayer's  solutiorj,  mercuric  chloride,  etc. 

silver  nitrate  (Fehling  not  reduced) 
Mayer's  solution 

(not  phospho-molyb.).  Mayer's  sola,  etc. 
phospho-molybdic  acid,  white 
pp.  most  alkaloid  reagents 
Mayer's  solution,  white  pp. 
Mayer's  solution.    Fehling  reduced 

Mayer's  solution.  Fehling  not  reduced 
green  tinge,  ferric  chloride 
picric  acid,  mercuric  chloride,  etc. 

fluorescent  1  in  1,500,000 

silver  nitrate  reduced 


acids  pp.  from  aqueous  solution 


See  last  column. 
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§  8  ^THUSA.] 


TABULAR  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


Alcohol.  Ether. 


Chloro- 
form. 


Other  Solvents. 


iEsCULUS 


vETIIU.SA 

Agaricus 
Aloe 

Alstoxia 


Amaryl- 
lis 
Ammi 
Anagyris 

Anchieta 

Andira 
Anemone 

Angelica 
Angos- 
tura 


iEscinic  Acid  G 
iEseigenin  G-dv. 
Aphrodaescin  G 
Cynapine  A 
Muscarine  A 
Aloin  B. 

Alstonine  A 

Ditamine  A 

Echitamine  A 

Echitenine  A 

Porphyrine  A 

Alstonidine  A 
Amarylline  A 
Bellamarine  A 
Kellin  G 
Anagyrine  A 

Anchietine  A 

Andirin  B 
Anemonin  B 

Angelin 
Angosturin  B 
Galipine  A 
Galipinine  A 
Cusparine  A 
Cusparidine  A 


C24H40O42 

c52H8'3b23 

Gi6Hls07 

C24H20N,O4 

C16H18NO, 

C22H28N204 

C20H27NO4 

C21H26N30:i 


C14H]8N202 


C18H30O 

Ci8H24O]0 

C20H21NO3 

C19H1!(N03 

C20H19NO3 

C19H17NO:J 


crystalline 
indistinctly  crys 
amorphous 
rhombic  crys.  ...  alkaline 

crys.,  deliques.         100      alkaline  tasteless 
yellow  needles  or  soft  at  100  neutral  bitter 
granules 

brown,  amorphs.  195  anhy- alkaline 
drous 


amorphous 
prisms 
brown,  amorphs. 
amorphs.  or  crys. 

needles 

needles 

needles 
silky  needles 
amorphous 

yellow  needles 

yellow-brown 
prisms 

pearly  plates 
•1-sided  needles 
silky  needles 
silky  leaflets 
broad  needles 
needles  (rosettes) 


75 

29(5  anhy- 
drous 
120 

97 

181 

196 
181 


alkaline  some- 
what b. 


alkaline 


alkaline 
alkaline 


bitter 


bitter 
bitter 


bitter 


neutral  very  b. 
alkaline  bitter 


152—156 
volatile 

45 

115-5 
111 

89 
78 


feebly 
alk. 


neu  tral 
neutral 


pungent 


tasteless 


diff .  cold 
insoluble 
soluble 
soluble 

00 

6,000  cold, 
10  boiling 
difficultly 


soluble 
difficultly 

difficultly 

sol.  hot 
soluble 


soluble 
soluble 
soluble 
soluble 

00 

soluble 
soluble 
soluble 
soluble 
soluble 
soluble 


soluble 
soluble 
sol.  hot 
soluble 


insoluble  soluble 


soluble 
sol.  hot 

soluble 
scarcely 


soluble 


diff.  cold 
soluble 
soluble 


insoluble 


insoluble 
insoluble 
sparingly 


soluble 
soluble 
soluble* 
soluble 


soluble 
soluble 
readily 
soluble 

insoluble 

soluble 
scarcely 

soluble 
insoluble 
soluble 


scarcely 
insoluble 

soluble 

soluble 

soluble 

soluble* 

soluble 


soluble 
soluble 
sol.  hot 


soluble 
soluble 
soluble 


amyl  alcohol ;  not  benz. 
or  petroleum  ether 
amyl  alcohol 

benzene 

acetone.  Diff.  benzene 

not  petroleum  ether 

petroleum  ether 

acetone 

petroleum  ether 

oils  fixed  and  volatile 

benzene,  turpentine 

petroleum  ether 
petroleum  ether 
(less  sol.  than  above) 
petroleum  ether 


10 

11 

12 
13 
14 
15 
16 

17 

18 
19 

20 
21 
22 
2:! 
24 
25 


If  freshly  precipitated. 
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[§19  Angostura. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

2 
3 
4 

decompose 

pp.  neutral 
pp.  basic 

. .  • 

blood-red 

acids  pp.  from  aqueous  solution 

5 
6 

soluble  orange 

no  pp. 
no  pp.* 

t 

pp. 

4- 

coloration 

... 
t 

red  -wviolet 

pp.  most  alkaloid  precipitants 
bromine  water 

7 

pp. 

acids  in  excess  pp.  salts 

8 
9 

(pp.  ammonia) 
(no  pp.  ammonia) 

pp.  crystal- 
line 

pp.  soluble 
hot 

reddish-wred-violet  warm  (uncer- 
tain) 

purple 

yellow^gn. 

•v«.red 
purple-^gn. 

mercuric  chloride,  pp.  soluble  hot 
hydrochloride  insoluble 

10 

11 

12 
13 
14 
15 
16 

17 

(pp.  if  concentrd.) 

(pp.  ammonia, 
fluorescent  soln.) 
pp. 

(pp.  carbonates) 
t 

no  pp. 
pp.  white 

t 

pp. 
PP- 

no  pp. 
pp.  yellow 

t 

pp. 

t 

reddish-violet 

purple 

no  colours 
reddish-brown  ;  green  with  water 
gray  ;  red  warm 

unchanged    cold  ;     musk  odour 
warm 

red-w<-prple.~^ 
gn."«vyellow 
purple 

mercuric  chloride,  pale  yellow 
salts,  fluorescent,  blue 

idem 

Mayer's  solution,  picric  acid,  etc. 

Mayer's  solution,  yellow-green  pp. 
Fehling's  solution  reduced 
pp.  most  alkaloid  reagents 

18 
19 

20 
21 
22 

solution  un- 
changed 
no  action 
dissolve 

no  pp. 

no  pp. 
pp. 

... 

colours  red  without  dissolving 

see  also  Ratanhia 

no  pp.  mercuric  chloride 
mercurous  nitrate,  purple 

23 
24 
25 

*  Concentrated  solutions  give  pp.  with  basic  lead  acetate.  f  See  last  column. 
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§  20  Anthemis.] 


TABULAR  SUMMARY. 


Sl'KSTANCE. 


Formula. 


Appearance  or 
Crystalline  Form. 


Meltixo  Pt. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


Water.        Alcohol.      Ether.  Chloro- 
form. 


Other  Solvents. 


Anthemis 
Antho- 
cercis 
Antiaris 


Anthemine  A 
Anthocercine 

Antiarin  G 


Apocynum  Apocynin  G 
Apocyne^e  Ophioxylin 
Aralia      Araliin  G 


Arariba 
Arhutos 
GROUP 


Areca 


Aristo- 

LOCHIA 


Arnica 
Artemisia 


Aribine  A 
Arbutin  G 
Ericolin  G 
Andromedo- 

toxin  B 
Vaccinin  B 
Urson 

Asebof  uscin  G 
Asebotin  G 
Asebogenin 
Arecoline  A 

Arecaine  A 

Arecai'dine  A 

Guvacine  A 

Aristolochin  B 
Aristolochine  A 
Aristine  A 

Arnicin  B 
Absynthiin  B 
Abrotine  A 


C,4H,„Os 


C23H20N4 
C25H:J4014+2H20 
C34H56021 

C:ilH51Oio 

(N.  free) 
C,0H17O„ 
Ci8H1808 
G4H280]2 
C18H1807  ? 
C8ai;!N02 

0^1X0,  + 2H,0 

C^NO, 

CBH9N0, 

C32H22N2013  ? 


C20H30O4  ? 
C21H22N202 


crys.  regular 
yellow  oily 

glittering  plates 


liquid 

220 


orange  crystals 
yellow  powder 

71-8 

L  LIXJLLL  Kf  •    \J\j  UclLlCJ 

silky  needles 
amorphous  brown 
needles 

229 
144-— 146 
partly  100 

229 

prisms 
crystalline 
reddish-brown 
needles 
needles 
oil  (volatile) 

fusible 
198—200 

145-5 

(B.p!*20d) 

crystalline 

213 

crystalline 

223 

crystalline 

271—272 

alkaline 
alkaline 

neutral 


neutral 

neutral 
neutral 

neutral 


tasteless 


burning 
acrid 

bitter 
bitter 

bitter 


tasteless 
bitter 


strongly 

alk. 
neutral 


resinous 
gold  lamina? 

amorphous 
yellow  amorphous 
needles  or  powder 


decomp. 

260 


neutral 


neutral 


bitter 


bitter 
bitter 


diff.  cold 
difficultly 

254  at  22° 

scarcely* 
sparingly 
easily 

7,762  cold 
soluble  hot 

35 

soluble 
insoluble 
scarcely 
soluble  hot 
difficultly 
00 

soluble 
soluble 
soluble 
soluble 


scarcely 
difficultly 
diff.  hot 


insoluble 
soluble   I  soluble 


soluble 


70  at  22° 

soluble 
soluble 
scarcely 
absolute 
soluble 
sol.  hot 

about  9 

soluble 
difficultly 
soluble 
soluble 
soluble 


2,792  at 

22° 
soluble 

very  sol. 
insoluble,  insoluble 

diff.  .;. 

scarcely 


about 

38c 


about 

1,400 
scarcely 

diff.     J  ... 
insoluble  insoluble 


diff. 
soluble 

CO 


scarcely  insoluble 
cold 

scarcely  scarcely 
absolute 

insoluble  insoluble 
strong 
soluble  1  soluble 
soluble  soluble 

scarcely  soluble 


soluble 
soluble 


soluble 
soluble 


diff. 
diff. 

CO 

scarcely 
scarcely 
insoluble 


soluble 
soluble 


soluble 


acetic  ether 


petroleum  ether,  OS., 
(insoluble  benzene) 

difficultly  amyl  alcohol 

benzene 
scarcely  benzene 


acetic  acid 

idem 


benzene 
benzene 


benzene 


Apocynein  is  soluble. 


tabular  summary.  1  1  1 

[§  31  Artemisia. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

^TO  R 1 A  MM  l\i  p  c  <?  ■* 

Sundry  Pkhciimtants,  etc. 

1 

■) 

3 
4 

pp.  and  carbo- 
nates 
soluble 

pp. 
no  pp. 

yellowish- brown 

idem 

pale  yellow 

phospho-molybdic  acid,  Mayer's  solution, 
etc. 

(silver  nitrate  reduced) 

h 
<5 

7 
8 
9 

10 
11 

no  action  cold 
pp.  and  carbs. 

soluble 

pp.  basic 

no  pp. 
no  pp.  neut. 
no  pp. 
no  pp. 

pp.  hot  (not 
cold) 
no  pp. 

no  pp. 

no  pp. 

no  pp. 
no  pp. 

decolourized 

strong  acids  pp.  from  solution 

yellowish-brown 
magnificent  red  on  slow  evapora- 
tion 

no  action 

chlorine  or  bromine  water 
(ferric  chloride,  blue  colour) 
charac.  odour  with  warm  dilute  acid 
no  pp.  usual  reagents 

12 
lb 

14 

15 

insoluble 
soluble 
soluble 

pp.  basic 

idem 

yellow 

(acids  pp.  from  alkaline  solution) 

insoluble  dilute  acids 
(violet  with  alcoholic  HC1) 

16 
17 

no  pp. 

no  pp.* 
cloud 

no  pp. 

pp.  difficultly 
soluble 

... 

phospho-molybdic  acid,  Mayer's  solution, 
etc. 

Mayer's  solution,  potassic  iodide,  etc. 

18 

•  — 

(ferric  chloride,  red  colour) 

19 

(ferric  chloride,  deep  red  colour) 

20 
21 

pp. 
pp. 

give   red  com- 
pound 
soluble 
soluble 

pp.  neutral 

dark  green 

(Fehling's  solution  not  reduced) 

22 

23 
24 
25 

pp.  basicf 
no  pp. 

pp. 

pp. 

salt  diff.  sol. 

pp. 

blue  becoming  greenish 

brown-wgreen-wblue 
(sulphate  crystalline) 

... 

oxidizes 

silver  nitrate,  mercuric  chloride 
(Frohde,  brown  ~~violet-blue) 
(blue  fluorescence) 

*  The  free  alkaloid  gives  pp.  f  Alcoholic  solution. 
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§  32  AsCLEPIADACEyE.] 


TABULAR  SUMMARY. 


Substance. 


FORMl'LA. 


Artemisia 


Asclepia- 

DACE^E 

asiminia 
Atha- 

MANTHA 


Atiiero- 

SPERMA 

Atropa, 

ETC. 


Santonin  B 

Hyposantonin 
Asclepiadin  G- 

Asiminine  A 
Athamanthin  B 
Oreoselon 
Ostruthiin 
Peucedanin  B 
Atherosper- 

mine  A 
Atropine  A 

Tropine  A 
Homatropine  A 

Hyoscyamine  A 

Hyoscine  A 
Atropamine  A 

Belladonnine  A 
Stramonine  A 
Piturine  A 

Scopolin  Gr  ? 
Scopoletin 
Mandragorine  A 
Nicotine  A 

Fabianin  G 
Fabiin 


Appearance  or 
Crystalline  Form. 


Ci5H1803 


C24H30O7 

Ci4Hi0O3 
C18H20O3 
Ci5Hi4Ol4 
C30H40N2 

C17H23N03 

C8H]5NO 
C16H21N03 

C17H23N03 

C17H21N04* 
C17H21N02 

C17H21N02 


C10H8O4 

C17H23NO:j 

C10H14N2 


Melting  Pt. 

"C. 


crystalline  169—170 

shining  plates  152 
yellow  amorphous 

amorphous 


crystalline         76 — 82 
powder  128 

pillars  and  needles 

rhombic  leaflets       61  f 
prisms  95 — 98 

needles,  or  plates!  108 
if  pure 
amorphous        55 — 59 
varnish        |  under  60 

amorphous  (volatile) 
150 

heavy  liquid      B.P.  243 

amorphous 

needles 
amorphous 
liquid 


Reaction. 


crystalline 


feebly 
acid 


alkaline 


feebly 
alk. 
alkaline 


alkaline 


slightly 
alk." 
alkaline 
neutral 
alkaline 


bitter  in 
solution 

bitter 

tasteless 
b.  rancid 
not  b. 

burning 
bitter 

bitter 
metallic 


198—199 
77—79 
B.P.240— 
250 

non- 
fusible 


alkaline 
neutral 


Taste. 


bitter 

burning 
not  bit. 
sharp 


burning 


SOLVENTS. 


Water. 


Alcohol. 


Ether. 


Chloro- 
form. 


Other  Solvents. 


4,000  cold 

insoluble 
soluble  hot 

scarcely 
insoluble 
insoluble 

scarcely 
insoluble 
6,000  cold 

300  cold 

.  readily 
difficultly 

soluble  hot 

difficultly 
sparingly 

difficultly 


difficultly 
difficultly 
soluble 


soluble 
insoluble 


72  cold 

sol.  warm 
soluble 

soluble 
soluble 
difficultly 
soluble 
sol.  hot 
32  cold 

30  cold 

readily 

soluble 

soluble 
soluble 

soluble 


soluble 
soluble 

00 

soluble 
soluble 
hot 


42  hot 

soluble 
soluble 

soluble 
soluble 

diff. 
soluble 
soluble 

diff. 

very 
soluble 

readily 

soluble 

soluble 
soluble 

soluble 


4  "35  cold 


diff. 


soluble 
soluble 

3  cold 


readily 
soluble 

soluble 
soluble 


petroleum  ether,  acetic 
acid 

benzene,  acetic  acid 


soluble  I  soluble 
soluble 

soluble 


soluble 
soluble 


soluble 
soluble 


benzene,  CS2 
CS2,  turpentine 

40  benzene 


benzene,  amyl  alcohol 

benzene 
benzene 

benzene 
oils 


benzene,  petroleum 
ether,  etc. 


2 
3 

4 
5 
6 
7 
8 
9 

10 

11 
12- 

13 

14 
15 

16 
17 
18 

19 
■20 
21 

22 

23 
•_>4 


*  Authorities  differ. 


f  Boils  229° 
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[§  37  Atkopa,  ETC. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc! 

1 

soluble 

pp. 

colourless  ;  with  Pe2Cl6  to  150°, 

dilute  acids  pp.  slowly 

gradually  violet 

2 

soluble  warm 

idem,  violet-wgreen 

(dextro-rotatory) 

0 

4 

no  pp. 

pp. 

yellow,  then  green 

[> 
6 
7 

soluble  yellow 

8 
9 

pp.   and  carbo- 

yellow- 

pp. 

pp. 

no  colour 

phospho-molybdic,    mercuric  chloride, 

nates 

white 

etc. 

10 

pp.  concentrated, 

pp.  (not 

no  pp. 

pp.  (not  very 

colourless 

colourless 

Mayer's  solution,  bromine,  etc. 

sol.  in  excess 

very  dilute) 

dilute) 

11 

(soluble  salt) 

(forms  Tropidine) 

12 

(alcoholic  potash  after  evapora- 

^_ 

Picric  acid,  Mayer's  solution,  etc. 

tion  with  HN03,  yellow) 

13 

partial  pp. 

yellow- 

pp.  concen- 

yellow-white 

colourless 

colourless 

phospho-molybdic,  Mayer's  solution,  etc. 

white 

trated 

1  A 

14 

pp. 

idem 

If) 

(M.P.  112°) 

(converts  to  Belladonnine) 

sodium  chloride  to  acetic  solution 

16 

(pp.  carbonate) 

pp. 

yel.  powder 

yel.  powder 

17 

no  pp. 

no  pp. 

no  pp. 

no  pp.  metallic  salts 

18 

1  in  100 

not  1  in  100 

pale  red  1  in 

colourless 

Mayer's  solution,  white.     Copper  sul- 

19 
20 

pp.  soluble  excess 

phate. 

pp. 

(pp.  concntd.) 

yellow 

colourless  ;  odour  on  warming 

colourless 

phospho-molybdic  acid,  etc. 

•21 

(M.P.  191-196) 

soluble  hot 

phospho-molybdic,  KI+I,  etc. 

22 

(pp.  solid  KHO) 

(pp.  with 

cloud  1  in 

pp.  sol.  hot 

pp. 

colourless 

colourless 

idem 

free  base) 

500 

23 

soluble  yellow 

with  bichromate,  deep  green 

yellow 

(gives  fluorescent  solutions) 

24 

unchanged 

with  bichromate,  dark  blue 

15 
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§  38  AURANTIACE.45.] 


TABULAR  SUMMARY. 


."Substance. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

°C. 


Reaction, 


Taste. 


SOLVENTS. 


Water. 


Alcohol.  Ether. 


Chloro- 
form. 


Other  Solvents. 


AUKAN- 
TIACEiE. 


Bacharis 

Baphia 

Barosma 

Bebeeru 

Berbekis 


BOLDOA 

Brayera 
Bryonia 


Hesperidin  G 

Hesperetin 

Aurantiamaric 

Acid 
Naringin  G 
Limonin  G 
Murrayin  G 

Murrayetin 
Bacharine  A 


Baphiin  B 
Barosmin  G 
Bebeerine  A 
Nectandrine  A 
Berberine  A 

Oxyacanthine  A 
Hydrastine  A 


Xanthopuccine  A 
Boldine  A 
Kosin  B 

Bryonin  G 


C„2H26012 
C]0H16O4 
CJ0H12O4 

C23H„6Oi„-4HoO 
C2„H2607 


CinHjoO,; 
(Ci2Hl0O4)n 

C18H21N03 
C20HS3NO4 
C20H17NO4 

C19H21N03 
C21H21NO„ 


crystalline 
crystalline  plates 
resinous 

yellow  crys. 
micros,  crys. 
needles 


needles 


lustrous  needles 
or  plates* 
microscopic 

needles 
crys.  or  amorphs., 
salts  amorphs. 
amorphous 

powder 
yellow  prisms 
or  needles 

crystalline 

crystalline,colour- 
less  if  pure 

crys.,  orange-yl. 
powder 
crys.,  yl.,  rhombic 


250—251 
224—226 


171 

224 
170 


below  100 
in  part 

243 

198 
below  100 
120f 


135 


142(194?) 


neutral 


sweet 
very 
bitter 
bitter 
very  b. 
feebly 

bitter 
tasteless 


neutral 
alkaline 

neutral 

alkaline 
alkaline 


alkaline 
acid 


bitter 
bitter 
bitter 

bitter 

bitter  in 
solution 


bitter 
bitter  & 
sharp 
very 
bitter 


5,000  hot 
scarcely 
soluble  hot 

300  cold 
scarcely 
diff.  cold, 
easily  hot 
soluble  hot 
diff.  cold  ; 
sol.  hot 

insoluble 


6,000  cold  : 
1,500  big. 
insoluble 

300  cold  : 
soluble  hot 

difficultly 

scarcely 


very  diff. 
scarcely 

soluble 


soluble 
soluble 


soluble 
easily 

soluble 
difficultly 

soluble 

scarcely 
cold 

5  (abso- 
lute) 


difficultly 
cold 

30  cold ;  4 
boiling 
soluble 


sol.  hot 
soluble 
soluble 

soluble 


insoluble 
diff. 


insoluble 
scarcely 
scarcely 

diff. 
diff. 


soluble 
soluble 

13 
250 
very  diff, 

soluble 
about  80 


insoluble 
soluble 
soluble 

insoluble 


insoluble 


insoluble 


soluble 
soluble 
diff. 


very 
soluble 

insoluble 
soluble 
soluble 


acetic  acid 


acetic 


acid 


amyl  alcl.  ;  easier  sol. 

alcl.  and  ether  than 

in  water 
difficultly  benzene,  and 

carbon  bisulphide 
volatile  oils ;  dilute 

acids 

amyl  alcohol,  acetone 


difficultly  benzene ;  in- 
soluble petroleum 
ether 

benzene  (petroleum 

ether  slightly) 
benzene  (insoluble 

petroleum  ether) 


difficultly  benzene 
benzene,   CS2,  acetic 
(glacial) 


*  Baphiin  colourless  only 


if  pure,  otherwise  red.  t  Fleitmann,  or  brown  at  110%  black  at  160°  (Perkin). 

i  The  dried  pp.  by  ammonia ;  or  208 — 214°  the  crys.  from  alcohol. 
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[§  46  Bryonia. 


Caustic  Alkalies 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

2 

3 

soluble 

no  pp. 

intense  red  on  warming 

(ferric  chloride,  reddish  colour) 
ferric  chloride,  brown 
(lsevo-rotatory) 

4 
5 
6 

soluble 
sol.  fluorescent 

pp.  (alcl.) 

blood-red  solution 

(ferric  chloride,  reddish -brown  colour) 
picric  acid 

7 

8 

pp.  basic 

z 

(ferric  chloride,  blue-green  coloration) 
pp.  most  alkaloid  precipitants  (Dupuy) 

9 

10 

gives  Baphinitin 
on  boiling 
soluble,  yellow 

pp.  white 
(alcoholic) 

soluble  yellow 

dry  HCl  ;  red~vviolet'wgreen 
Fehling,  not  reduced 

11 
12 
13 

14 
15 

16 
17 

19 

pp.,  difficultly  sol. 

excess 

becomes  brown- 
resinous 

pp.,  soluble  excess 

pp. 

(pp.  ammonia) 
pp.,  soluble  excess 
soluble  (and  in 
carbonates) 

no  pp. 
(neutral) 

no  pp. 
neutral 

no  pp.  nl. 
or  basic 

pp.  (neu- 
tral) 
no  pp. 
(basic.) 

pp.  yl.  (sol. 
HCl  warm) 

clond  at 

3,000 

pp.  white 
pp. 

pp. 

pp.  yellow, 
insol.  HCl 

pp. 

pp.  yellow, 
soluble  HCl 
pp.  yellow- 
red 

pp. 

pp.  yellow- 
white 

pp.  orange, 
part  soluble 
cold  HCl. 
pp. 

pp.  yellow- 
red 

dirty  olive-green     lighter  in  15 
hours 

with  Mn02  magnificent  greens 

violet  (like  strychnine) 
yellow    or    olive-green ;  MnO., 

colours  like  strychnine 

red. -brown    (colourless  <v*  yellow. 
0.  Hesse) 

faint  yellow  with  pure  H„S04 

red-brown 
red 

gives  red  amorphous  substance 

brosvn  (para- 
buxine  gn.) 

dark  brown- 
red 

brown-yellow 

orange  (blue, 
fluorescent 
on  dilution) 

red 

red 

picric  acid,  Mayer's  reagent,  etc.,  etc. 
See  §  41  and  lists 

red  ring  on  pouring  CI  solution  on  the 
acid  Berberine  solution.  For  other 
tests  see  §  42  and  lists 

pp.  phospho-molybdic,  AgN05,  HgCl.,, 
etc.    See  §  42  and  lists 

K,  ferrocy.  picric  acid,  KI  +  T,  etc.  See 
§  42  and  lists.  Becomes  fluorescent 
with  K„Mn„Os,  not  in  excess 

KI+I,  KI+HgI2,  iodine  tincture 
red  coloration  ferric  chloride 
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§  47  Cailcedra.] 


Substance. 

Formula. 

Apit.arance  or 
Crystalline  Form. 

Melting  Pt. 
°C. 

Reaction. 

Taste. 

,  

Water. 

Alcohol. 

SOL\ 

Ether. 

rENTS. 

Chloro- 
form. 



Other  Solvents. 

Cailcedra 

Cailcedrin  B 

brittle,  resinous 

70—80 

neutral 

bitter 

difficultly 

soluble 

soluble 

soluble 

1 

Calabar 

Physostigmine  A 

C15H21N302 

crystalline,  or 

69  * 

alkaline 

feebly 

difficultly 

soluble 

soluble 

soluble 

benzene,  CS2 (insoluble 

■> 

bean 

varnish 

bitter 

petroleum  ether) 

Calabarine  A 

known    only  in 

soluble 

soluble 

insoluble 

benzene,  CS2  ?  (insol. 

3 

solution 

petroleum  ether?) 

C \LEN- 

Calendulin 

amorphs.,  yellow, 

neutral 

tasteless 

swells  up 

soluble 

insoluble 

acetic  (glacial) 

4 

DULA 

transparent 

sol.    cold  ; 

Calo- 

Mudarin  B 

amorphous, 

bitter 

soluble 

insoluble 

(insoluble  turpentine) 

5 

TROPIS 

yellow 

jelly  hot 

CALUMBA 

Calumbin  B 

amorphous 

182 

neutral 

bitter 

difficultly 

diff.  cold  ; 

diff. cold; 

soluble 

acetic  (glacial) 

6 

ROOT 

sol.  hot 

sol.  hot 

Caly- 

Calycanthine  A 

crystalline 

insoluble 

insoluble 

soluble 

... 

7 

CANTHUS 

Canthari- 

[Cantharidin]  B 

Ci0H]oO4 

subl.  180 

(acid 

very  diff. 

800  (salts 

900 

80 

amyl  alcohol,  500  ben- 

8 

DES 

nature) 

(NaCl 

difficultly) 

zene,  2,000  CS2 

assists) 

Capsicum 

Capsicol  A 

C9H14N02  (T.)* 

[liquid  red-brown 

76  ;  volat. 

difficultly 

soluble(B. 

sol.  (B. 

soluble 

(T.)  benz.,  CS2,  acetic 

9 

(B),  crys.  (T.)] 

115  (T.) 

and  T.) 

and  T.) 

(B.) 

(glacial),  acetic  ether, 

oils  ;  diff.  petr.  ether. 

Capsicin  B 

amorphous,  soft 

58 

burning 

difficultly 

soluble 

soluble 

benz.,  petr.  ether,  acetic 

10 

yellow-brown 

ether,  oils  ;  diff.  CS2, 

turpentine 

Carapa 

Carapin  B 

C55,  H6-5,  038-4 

resinous 

not  easily 

soluble 

noteasily 

soluble 

11 

per  cent. 

soluble 

soluble 

Tulucunnin  B 

amorphous,  pale 

acid 

very 

150  cold 

soluble 

insoluble 

soluble 

12 

yellow 

bitter 

Caroba 

Carobin  B 

needles 

soluble  hot 

sol.  hot 

insoluble 

13 

leaves 

(not  cold) 

Sparattosper- 

^19^24^10 

microscopic 

24' 

insoluble 

soluble 

scarcely 

insoluble 

(ins~l.   amyl  alcohol, 

14 

min  B 

needles 

petroleum  ether) 

Cassia 

Cathartic  acid  Gr 

(conts.  N.and  S.  ?) 

amorphs.,  brown- 

acid 

soluble 

insoluble 

15 

black 

Sennapicrin  G 

amorphous 

bitter 

difficultly 

soluble 

insoluble 

16 

'  T  refers  to  Thresh's  statements  on  Capsaicin,  and  B  to  Buckheim's  on  Capsicol. 
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[§  57  Cassia. 


Caustic  Alkalies, 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric'  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

2 
3 
4 
5 

(oily  pp.  if  con- 

cencentrated.) 
soln.  -winterise red 
-wyL-wgn.-wblue 
soluble 

no  pp.  nl. 
or  basic 

no  pp.  neu- 
tral 

no  pp.  nl. 
or  basic 

pp.nl.  or  be. 
(alcoholic) 

pp.,  soluble 

excess 
pp.,  soluble 

HC1 

no  pp. ("alco- 
holic) 

no  pp. 
no  pp.,  250 

pp.  2,000  ;  Au 
reduced 
... 

yellow  to  green  (gradual  red, 
Muter) 

yellow  (red, 
Muter) 

no  coloration  ferric  chloride 

phospho-molybdic  and  KI  +  I  25,000,  etc. 
See  §  47  and  lists 

phospho-tungstic.    Mayer's  reagent 
mercuric  chloride 

6 
7 
8 

',) 

soluble  (acids  re- 
PP-) 

soluble 

(T.)  Am  HO  dis- 
solves traces 

no  pp.  nl. 

or  basic* 

pp.  (neutl.) 
white  cry- 
stalline 

no  pp. 

- 

-> 

yellow  to  red 

pale  yl.  (brick-red  with  KoCr.,0- ; 

with  sugar,  purple~>-blue) 
(acids    pp.    from    salts,  except 

ammonia  salt) 

colourless  cold  ~»  red     purple  ~^ 
blue  warm 

bright  green 
red  (alkalies 

'wyellow) 

no  pp.  metallic  salts 

CuS04,  NiS04,  green  crystals  ;  PdCl2, 
yellow  hairs,    aee  §  ;<2  and  lists. 

Fe,Cl6   hot,   AgNO:!   soluble,  AmHO 
purple  (T.) 

10 

soluble  (insoluble 
carbonates) 

no  pp. 

no  pp. 

no  pp. 

brown 

bright  red 

no  pp.  AgNO;! 

11 

12 
13 

...  • 

no  decided  colour 

bn.~~bl.  (splendid  bl.  if  few  drops 
aq.  added  at  once  to  H2S04  soln.) 

no  decided 
colour 

no  blue 
colour 

the  blue  coloration  also  by  HC1,  H;jP04, 
warm  citric,  etc. 

tartar  emetic 

14 

15 

soluble  (acids  pp.) 

yields  sugar  and  cathartogenic  acid 

16 

becomes  red 

... 

"  Calumbic  acid,  see  §  50,  is  precipitated  by  lead  acetate. 
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§  58  Catechu.] 


TABULAR  SUMMARY. 


SOLVENTS. 

Substance. 

Formula. 

Appearance  or 

Melting  Pt. 

Reaction. 

Taste. 

Crystalline  Form. 

°C. 

- 

Chloro- 
form. 

Water. 

Alcohol. 

Ether. 

Other  Solvents. 

O  A  T'FPT-TTT 

\JcL  v\5\jLLI  11  _1_> 

C18H808  ? 

n  ppf  1 1  t»c 

91  7 

<?1 1  OrVl  tlv 
Ollw  i-L  IjI  y 

1)1  OO  V^L»l*-l, 

soluble 

acetic  (glacial)  ;  (in- 

acid 

bitter 

3  boiling 

2  or  3blng. 

soluble  turpentine) 

17  A  M(l. 

\J  J^jAIN  KJ" 

P.pQ ri fii n i tip  A 

1       (III1  1  l  I  ]  1  1  1 1  r\ 

i  cuiitB.  J-'*/ 

1>I  VS  Let  111  IXC 

x  w 

Tl  pji  T"PQ  1 
I1CU  Ul  (11 

rii  f.tpT 

sol  nblp 

cj/ 1 1 1 1  1  1 1  i  i  mi  vf  i  ire    /^k 4-  Vi  /a -r» 
BUlUUlc  ILLlAtUiC    c  Lilt' I 

THUS 

+ chloroform 

(^eptialantnin  tjr 

P     XT  f\ 

amorphous 

extreme. 

uitxicultly 

soiu  Die 

diff. 

diff. 

amyl  alcohol 

THUS 

i^epnann 

crystalline 

bitter 

tjriotnyj 
very  difP. 

1  Ul 

solu  ble 

soluble 

qoI  n  hip 

J.  UC  V  C  till  vx 

micros,  plates 

1  70 

bitter 

199  pnlrl 

n  rii  p 

insoluble 

acetic  (glacial) 

Theveresin  Gr-drv. 

1  /I  A 
14U 

'"*  i 

neutral 

difficultly 

soluble 

scarcely 

insoluble 

Thevetosin  G- 

T/^iiT*  ci<~iq*H  nnomo 
lUul  -SlUcU    Ul  IS LL1& 

incAln  r  1 1  a 
LLlQVjl  U  UlC 

slis?htlv 

Orl  nil  in 

WU-Ulllll 

Cf/\lll     ,  i 

OU1LI  Ult; 

Qnl  ii  nip 

insoluble 

vcJ  UcIlUL  I  > 

1  11  .   11  cc  1 

/-»T*T70t'Q  1 1 1  n  P 
U  Vo  L  1 1  1  1  !  1 H 

n  on f to 1 
llcU  tl  d.1 

JJlttcl  Ot 

inert  n    i  i . 
ILLbUl  U  Ulc 

y  a]  n  Vil  P 
BUI  U  U1C 

sol.  80  % 

c;ol  11  hip 

<1  (1AT1/1     /  ff  1q(110  1  1 

dcctIL,  I  gldCldl^ 

burning 

ether 

■   >  IT    .T^  T>  /"I 

vjUccToptiylline  A. 

1  +-1 
volatile 

11  T 

alKalme 

(sulphate 

(  B  Ul  ULId  Ic 

(sulphate 

piiVT  T  TTM 

o<-v  1  |1  V-)l  fi^ 

oUlU  U1C  J 

col  tibl  P^ 

soluble) 

Cham^e- 

Chamtelirin  Gr 

yellow-red, 

bitter 

soluble 

diff. 

insoluble 

acetic  acid 

T  I  P  I T  '  AT 

cLUlUl  ULluUo 

j-i  u  tii  y 

Ckara 

1     ho  Y1 0 /"»!  Tl 
V->UdI  dull! 

fatty 

rrnl  Q  1 1  1 P 
V  Diet  lilt. 

Kn\ ii  nl p 

soluble 

Cheli- 

Chelerythrine  A. 

needles 

resinous 

ii  "V. 
aiKaiine 

i  ."" 
Di  tter 

Qf\  1 11  r~i  1  £i 
BUI  U  UlC 

soluble 

soluble 

r             "  +  i 
benzenej  petroleum 

HAWTTT  "Vf 
U*JlN  J  U  1V1 

at  65 

pt.VlPT  P'fp 
v  LIH  1  ,  CtU* 

Oneliaonine  A. 

"P   TT  "NTO  '9TT  O 

crystalline  plates 

lOU  VOldt. 

alKalme 

,  ... 
bitter 

msolu  ole 

BOdi oeiy 

scarcely 

soluble 

amyl  alcohol,  oils 

KATn    ri^m/~v    nh  /ill 
1  )U  td-IlULUU'-Ull  Cll- 

P!  H  NO 

11IU11UU1II111>  U  Va, 

fi  nm  n  p  A 
U-ULllIlc 

4  1 y~i  ri  '1    hfi  m  n _ r*  ri  P 
H.1  U  LI  d  -  IIU  1L1U-UI1C- 

O  H  ,NO 

p>T*\rc:rnllinp 
Li  y Btdiinic 

182 

lidonine  A 

Grlaucopicrine  A 

crys.  or  amorpns. 

11  T 

alKalme 

bitter 

soluble 

SOlUUlc 

diff. 

Grlaucine  A 

c18h';;no4 

pearly  crystals 

ueiovv  lvjv 

Q  1  iT'O  MHO 

■  1  1  K . )  1  1  1 1  < 

scarce. cold, 

I  |1  Vl  1 

aUlUUlc 

soluble 

notrnl  All  nn  P^  ri  Pi* 
Uc II  Ulc L1LL1  cullcl 

sbarp 

sol.  hot 

TItTF  NT 
Vj  tl  rj  IN  I J  - 

Chenopodine  A 

C6H1;iN02  ? 

microscopic 

180 

T1P11  TT*a  1 
I1C  U  tl  til 

"rn  cf  pi  pcci 

tdo  LC1CS3 

11  cold 

20'>  cold 

PODIUM 

needles 

Chiococca 

Caincin  G 

Cot;H4SOj. 

needles 

acid 

grad.  b. 

difficultly 

sol.  hot 

diff. 

Chiretta 

Chirettin  B 

resinous 

neutral 

very  b. 

soluble 

soluble 

Ophelia  Acid 

yellow  syrup 

acid 

sour  and 

soluble 

soluble 

bitter 
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§  68  Chiretta.] 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

2 

pp.  white 
(nl.  or  be.) 

reduced 

pp.  red- 
brown 

soluble  warm,  purple-red 

soluble  red 
fumes 

Green-brown,  FerCl(i.    Fehling,  CuS04 
and  AgNO.,  reduced. 

Fehling  reduced  after  boiling 

3 

idem 

4 

5 
6 
7 
8 
9 

10 

soluble 
soluble  yellow 

no  pp.  nl. 

pp. 

red-brown-wcherry^  violet 

idem 

violet 

idem 

no  pp.  metallic  salts 

yields  sugar  and  a  resin 

decomposed   by   acids,   but   no  sugar 
formed 

picric  acid 

11 

12 

13 

pp.  gray 

yellow-red 

dark  red 

yellowish-red 

mercuric  chloride,  K.  chromate,  etc. 

14 
15 

violet 

phospho-molybdic,  bromine  water,  etc. 

16 

17 
18 

pp. 
pp. 

no  pp.  nl. 

idem 

pp.  soluble 
excess 
pp. 
pp. 

yellow 

dark  green  on  warming 
blu  e-w  violet~*red 

idem 

19 

pp. 

20 
21 
22 

soluble 
soluble  yellow 

pp.  basic 
no  pp. 
pp.  neutral 

pp. 

(no  pp.  ferric  chloride) 
(Fehling's  solution  not  reduced) 
Fehling's  solution  reduced 

120 

§  69  Chrysanthemum.] 


TABULAR  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


Water. 


Ether. 


Chloro- 
form. 


Other  Solvents. 


Chrysan- 
themum 

Cichorium 


Tanacetin  B 
Chrysanthe- 

mine  A 
Chicorin  G 


Cinchona  Quinine  A 
Quinicine  A 
Apoquinine  A 
Hydroquinine  A 
Cinchonine  A 

Isocinchonine  A 
Apocinchonine  A 
Apocinchoni- 

cine  A 
Diapocincho- 

nine  A 
Hydrocincho- 

nine  A 
Cinchonicine  A  [j 
Cinchotine  A 
Dicinchonine  A 
Quinidine  A 

Apoquinidine  A 
Hydroquinidine  A 
Cinchonidine  A 
Apocinchoni- 

dine  A 
Cinchamidine  A 
Aricine^f 

Cusconine  A 

Cusconidine  A 


C33H3401£)-4AH20 
C20H.,4N,O.,+Aq 

C20HQ4N2O2 
C19H„2N20y2F20 

c.;;h;6n,o0~ 

C19H22N20 

Cf9H2aN20 
Cl9HMN20 


C38H44N40, 

C19H24N20 

C19H  N.,0 
C^H^O 
C40H4BN4O3 
C20H24N2O2+2£H2O 

C19H22T5T20, 
Co0H.,6N.,O.,-2iHoo 
"  C~9H,,Nd2 
C19H22N02 

C19HOJN02  ? 
C,0H,>f.N;O4-2H2O 

idem 


amorphous 
needles  (or  syrup) 

crystalline 
ndls.  or  amorphs. 
amorphous 
crystalline 
crystalline 
needles  or  prisms 


prisms 

yellow  amorphous 

amorphous 

yellowish  amohs. 
prisms  and  leaflets 

amorphous 
prisms  or  needles 

amorphous 
needles  or  plates 
prisms 
crystalline 

needles  or  plates 
long  needles 

lustrous  prisms  or 

plates 
brown,  amorphous 


above  100 

215—220 
171—172* 
about  60 

160 

168 

165§ 

125  volat. 

209 


256 

about  50 
268-270 

168* 

137* 
166—167 
175 — 206§ 


230 
188 

110* 


alkaline 


alkaline 
alkaline 
alkaline 
alkaline 
alkaline 

alkaline 
alkaline 


alkaline 

alkaline 

alkaline 
feebly 
alk. 
alkaline 

alkaline 


alkaline 

feebly 
alk. 


bitter 

bitter 

very  b. 

bitter 

bitter 

bitter 

bitter 

bitter 


bitter 
bitter 

bitter 
very 
bitter 

not 

bitter 
not 

bitter 


soluble 
soluble 

soluble  hot 
1,667  coldf 
difficultly  j 
soluble  hot! 

3,800  cold, 
2,500  blng. 
insoluble 
insoluble 


1,360  cold 
insoluble 
2,00(1  cold 


1,680  at  10' 

scarcely 
scarcely 


soluble 
soluble 

soluble 
2  parts 
soluble 
soluble 
soluble 
140  cold 

easily 
soluble 
soluble 

soluble 


insoluble 
insoluble 

insoluble 
23  or  60J 
soluble 
soluble 
soluble 
sc.  cold, 
371  hot 
easily 
diff. 
soluble 


insoluble 


1-8  cold 
soluble 
soluble 
soluble 
40  cold 

easily 
diff. 
soluble 


soluble  1  soluble 


soluble 
soluble 
soluble 

26  cold  80; 
per  cent, 
soluble 
readily 

19  of  80  % 


soluble 
100  cold, 
1 1  boiling 

soluble 


soluble 
534  cold 
soluble 
30  cold 

soluble 
diff. 
76 


diff. 

33 

soluble 


soluble 

soluble 
diff. 


readily 
soluble 


soluble 


very 
soluble 


methyl  alcohol 


benz.,  petr.  ether,  etc. 


benzene,  CS2,  etc. 
amyl  alcohol,  hot  ben- 
zene 

benzene,  acetone 


benzene,  acetone 

benzene,  acetone 
amyl  alcohol,  benzene 


acetone 


The  anhydrous  base. 


t  Sestini's  figures. 


}  23=Vandenburg,  60= Merck 
H  Other  Cinchona  bases  are 


§  Authorities  differ, 
described  in  Part  I. 


For  other  derivatives  of  Cinchonine  see  Part  I. 
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[§  69  Cinchona. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  eic. 

1 

2 

3 
4 

0 

6 
7 
8 

no  pp.  dilute 

soluble  yellow 
pp. 

ouy  PP- 
pp.  soluble  excess 
pp. 
pp. 

no  pp.  - 

pp.  neutral 
no  pp. 

no  pp. 

no  pp. 
yellowish 

yellowish 

no  pp. 
pale  yl.  pp. 

lemon  pp. 

yellow,  sol. 
hot 

yellow  pp. 
lemon  pp. 

no  action 

(colourless,  fluorescent ) 

(fluorescent) 
colourless 

red 
colourless 

colourless 

(not  phospho-molybdic),  Mayer's  solu- 
tion 

Fehling  reduced  ;  ferric  cbl.,  green  coin. 
Mayer's  solution,  limit  125,000 
(gives  thalleioquin  reaction) 
(    ,»            ,1             „  faintly) 

Mayer's  solution,  limit  600,000 

9 

1  in 

ii 

insoluble 
pp.  crystalline 
pp.  resinous 

ammonia 

12 

pp.  resinous 

ammonia 

13 

14 
15 
16 
17 

18 
19 

20 
21 

gradual  pp. 

(no   pp.  bicarbo- 

nates  cold) 
pp.  difficultly  sol. 

pp.  insoluble 
pp. 

pp. 

pale  yellow 
pale  orange 

lemon 
yellow 

(reactions  like  those  of  Quinicine) 

colourless  (fluorescent  in  dilute 
acid) 

fluorescent 
colourless  (not  fluorescent) 

colourless 
colourless 

no  thalleioquin  reaction 

pp.  tartrate 
(fluorescent  solutions) 
gives  thalleioquin  test 

idem 
idem 

no  thalleioquin  reaction 
not  fluorescent 

22 
23 

24 

pp.  and  carbonates 
pp.  insoluble 

pp. 
pp. 

yellow 
amorphous 

idem 

dark  green 
yellowisb -green 

intense  green 
dark  green 

not  fluorescent 
Mayer's  solution,  phospho-molybdic,  etc. 

idem 

25 

yellowish  pp. 

yl.  amorphs. 

idem 

(acetic  soln.  not  ppd.  by  sulphuric) 

acetic  solution  ppd.  by  nitric  acid 

16 
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§  69  Cinchona.] 


TABULAR  SUMMARY. 


Coca 


Substance. 


Cinchona  Concuscomne  A 
Cuscamine  A 
Chaiiamine  A 

Conchairamine  A 

Chairamidine  A 
Conchair  ami- 
dine  A 
Quinamine  A 


Quinamicine  A 
Conquinamine  A 
Cupreine  A 
Hotaoquinine  A 
Cinchonamine  A 
Paricine  A 

Quinovin  G 

Quiuovic  Acid 
iCascarillin  B 
Copalchin  B 
Lismoin  B 


Calif ornin  B 
Moradeine  A 
[Javanine  A 
Cnicus       Cnicin  B 


Formula. 


Appearance  or 
Crystalline  Form. 


Cocaine  A 

Benzoyl-ecgo- 
nine  A 


C23H.,0N.A-H.2O 

C22H26N2'CvH20 

C22H.2eN204 

idem 
idem 

C19H24N202 

idem 

idem 
C19H22N202 
C39H46N404 
ClaH.,4N20 
CleH18N.20 

CaiH4808 

C24HK804 

C20H2:HNO8 


C42H50O15 
C17H21N04 
C16H19N04-4H20 


monoclinic  prisms 

crystalline 
needles  or  prisms 

prisms 

amorphous 
prisms 

prisms 

crystalline 
triclinic  prisms 

prisms 
radiating  prisms 
hexagonal  prisms 
yellow  powder 

resinous  powder 

needles  or  scales 
resinous 
resinous 
brown,  amorphous 

yellow,  amorphs. 
opaque  prisms 
rhombic  plates 
silky  needles 

4-6-sided  prisms 

prisms  or  needles 


Melting  Pt. 

"C 


144—206* 
218 
233f 

120t 

127 
114—115 

172 

109 

121 

198f 

177 

195 


Reaction. 


Taste. 


199—200 
fusible 

98 

variable 
87—140 


neutral 

neutral 

nearly 
neutral 
neutral 
neutral 


alkaline 
alkaline 

feeblv 
alk." 
neutral 


neutral 

neutral 

neutral 
alkaline 


tasteless 
rather  b. 


tasteless! 


bitter 
bitter 

gradual, 
bitter 

tasteless 
bitter 
bitter 


bitter 


bitter 

slightly 
bitterV 


SOLVENTS. 


Water. 


Alcohol. 


Ether. 


Chloro- 
form. 


insoluble 
difficultly 


insoluble 
insoluble 

l,516at 
16°  C. 

difficultly 


difficultly 

scarcely 

scarcely 
cold 

scarcely 
scarcely 


soluble 
slightly 
soluble 
scarcely 
cold 

704  cold 
soluble  hot 


sparingly 
soluble 
540  of 
97  % 
sol.  hot 

soluble 
soluble 

105  at 
20°  C. 
soluble 
soluble 
soluble 
soluble 
soluble 
soluble 

soluble 

slightly 
soluble 
soluble 
soluble 

soluble 
readily 


soluble 
soluble 


readily 
readily 
readily 

readily 

soluble 
soluble 

48  at 

16°  C. 
soluble 
soluble 

diff. 

diff.§ 
soluble 
soluble 

soluble 

slightly 
soluble 
partly '| 


insoluble 
readily 
soluble 
scarcely 

readily 

scarcely 


readily 
readily 
readily 

readily 

soluble 
soluble 

soluble 

soluble 
soluble 

diff. 
soluble 
soluble 


soluble 
slightly 
soluble 

readily 
soluble 
sol.  hot 
sol.  hot 


Other  Solvents. 


benzene 

(insol.  hydrochloric) 

(scarcely  hydrochloric) 

benzene 
benzene,  acetone 

petroleum  ether,  ben- 
zene boiling 

benzene,  CS2 
benzene,  CS2 
oils 
benzene 


benzene 
benzene 
acetone,  wood  spirit 


*  Melts,  resolidifies,  then  remelts  at  the  higher  temperature. 

§  Easier  soluble  when  freshly  precipitated. 


f  The  anhydrous  base. 
Presumably  a  mixture.  II 


X  Salts  bitter. 
Sense  of  taste  temporarily  destroyed. 


TABULAE  SUMMARY. 


.DICAL  DEPARTMENT, 

YORKSHIRE  GO L LEG 


[§  71  Coca. 
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Caustic  Alkalies. 


Lead 
Acetate. 


Tannic  Acid. 


Platinum 
Chloride. 


Gold  Chloride. 


Sulphuric  Acid,  Concentrated. 


Nitric  Acid, 
Concentrated. 


Sundry  Precipitants,  etc. 


9 

10 
11 
12 
13 

14 

15 
16 
17 
18 

19 
20 
21 

99 


24 


pp.  resinous 
pp. 
pp. 

pp.  insoluble 
excess 
idem 
pp.  oilywcrystal- 
line 


pp.  insol.  excess 

pp.  soluble  excess 
decomposes 


soluble 
soluble  frothy 

soluble  brown 


no  pp.  nl. 


pp.  amorphous  ■ 
crystalline 
soluble 


no  pp. 


no  pp. 

no  pp.  nl. 

pp.  flesh- 
colour 


partial  pp. 
basic 
no  pp. 


yellow  flocks 

yellow 

1  needles 
dark  yellow 

yellow  flocks 


dirty  yellow 


yellow  to  red, 
Au  reduced 
yellow  if  pure 
yl. ^purple 


pp. 


no  pp. 
pp. 


no  pp. 


pp.  white 


no  pp. 


no  pp. 

whitish 

12,500 


light  yellow 

yellow 
crystals 


blue-green 

colourless 

brown~vintense  green 

yellow-vvdark  green 
intense  green 

(dilute  acids  in  excess,  pp.) 

fluorescent 

yellow-green 

dark  red 

solution  unchanged 
blood-red 
red 

brown-red 

intense  yellow 
red  ;  benzoic  odour  on  warming 

benzoic  acid  vapour  on  warming 


dark  green 

gradual  green 

to  HC1  solu- 
tion, green 

idem  — > 
idem 


not  decompd. 


soluble  warm ; 
decomposed 

red -violet 


not  fl  uorescent.  No  colour  ferric  chloride 
Frohde's  solution,  colourless 

potass,  sulpbocyanide 

insoluble  nitric  acid  alone 

idem 

(non-fluorescent) 
potass,  iodide,  sodium  chloride,  etc. 

gives  thalleioquin  reaction 

idem 

no  thalleioquin  reaction 

pp.  metallic  salts.    Fehling  not  reduced 

copper  sulphate,  green  pp. 
(hydrochloric  acid,  violet  colour) 


no  pp.  mercuric  cbloride 

(silver  nitrate  not  reduced) 
phospho-molybdic,  Mayer's  solution,  etc. 
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§  72  Cocculus  Ind.] 


TABULAR  SUMMARY. 


Coca 


Cocculus 
Ind. 


COLCHI- 

CUM 


CoLOCYN- 

THIS 
CONIUM 


Formula. 


Conval- 

LARIA 

Convol- 

VULACEvE 


Ecgonine  A 

Cocamine  A 
Picrotoxia  B 


Cocculin 

Menispermine  A 
Colchicine  A 

Colchiceine  A 

Colocynthin  G 

iConiine  A 
ConhydriDe  A 
Cicu  toxin  B 

Oonvallamarin  G 
Convallarin  Gr 
Convolvulin  G 

Jalapin  G 
Turpethin  G 


Tatnpicin  G 
Coriaria  |Coriamyrtin  G 


Cornus 
corydalis 


Cornin  B 
Corydaline  A 
Fumarine  A 


CuB16NOs 

C19H.23N04+iH20 
C3oH48013 


ChjH2gOio 

C18H24N202 

C21H28N06 

C0(iH84O23 

C8H17N 
CHH17NO 


C46H44O24  ? 
C34H3iOn  ? 
C3iH50Oio 

C34H5601G 
idem 

idem 
C3oH3fi010 


C22H.29N04 
C20H19NO2 


Appearance  or 
Crystalline  Form. 


rhombic  crystals 

amorphous 
silky  needles 


Melting  Pt. 

°C. 


Reaction. 


Taste. 


205* 

80 
199—201 


needles 

prisms 
amorphous 
usually 
needles 

usually 

amorphous 
liquid 
pearly  plates 

resinous 

crystalline 
rectangular  plates 
amorphous 

resinous 
brown-yellow, 
amorphous 
resinous 
clinorhombic 

prisms 
silky  needles 

prisms  or  needles 

clinorhom.  prisms 


120 
140 

161—172 


t 

126-6 


150 

150 

183 

130 
220 


134 


neutral  ;  bitter  & 

sweet 
neutral'  bitter 


neutral 


alkaline 
feebly 

alk. 
neutral 


very 
bitter 


not  b. 
bitter 


neutral  bitter 


alkaline 
alkaline 
acid 

neutral 
neutral 
feebly 
acid 

idem 


neutral 
neutral 
alkaline 
alkaline 


burning 

disagree- 
able 
b. -sweet 
!  sharp 
! tasteless 

idem 
sharp  & 
bitter 

tasteless 

bitter 

bitter  in 
solution 
bitter 


SOLVENTS. 


Water. 


readily 

cliff,  cold 
150  cold,  25 
boiling  i 


Ether. 


Chloro- 
form. 


Other  Solvents. 


difficultly 
soluble 


insoluble'  diff. 


soluble 
250 


scarcely  scarcely  ,  scarcely 
cold 

insoluble  '   soluble  solubls 

00  [  readily  scarcely 


difficultly  readily 
cold 
8  cold 


100  cold 
soluble 
soluble  hot 

soluble 
scarcely 
scarcely 

difficultly 
insoluble 


70 
soluble 
insoluble 
difficultly 


soluble 
00 

readily 
soluble 

soluble 


scarcely 

diff. 

6  cold 
readily 
soluble 

insoluble 
soluble  iinsoluble 
soluble  insoluble 

soluble   soluble  ? 


soluble 

soluble 

50 

soluble 
difficultly 
soluble 


insoluble 

soluble 
soluble  ? 

soluble 

soluble 

sparingly 


soluble 
soluble 


soluble 
soluble 

diff. 
soluble 
soluble 
soluble 
scarcely 
soluble 

soluble 

soluble 
11 


benzene,  acetone 
amyl   alcohol,  acetic 
acid 


benzene,  amyl  alcohol 

idem 

benz.,  petr.  ether,  etc. 
not  petroleum  ether 
amyl  alcohol 

amyl  alcohol 

benzene 


benzene,  amyl  alcohol, 
etc. 

78  benz.,  amyl  alcl.,etc. 


9 

10 
11 

12 
13 
14 

15 
16 

17 

18 

19 
20 
21 


Anhydrous  base. 


t  Authorities  differ  as  to  boiling  point. 
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[§  80  CORYDALIS. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

soluble 

no  pp. 

(pp.  concntd.) 

iodo-potassic  iodide,  etc. 

2 
3 

4 

pp. 
soluble 

no  pp. 

no  pp. 

pp. 
no  pp. 

pp. 
no  pp. 

yellow  ;  bichromate,  violet 

Langley  test, 
vermilion  ; 
see  Part  I. 

potass,  permanganate,  violet  pp. 
(Fehling  reduced) 

5 
6 

7 

8 

pp. 

pp.  soluble  excess 

soluble 
(soluble  ammonia) 

no  pp. 
no  pp. 
no  pp. 

pp. 
pp. 

not  al  once 

pp.  and  re- 
duction 
pp. 

yellow  ;  blue  with  nitric 
similar  to  above 
deep  red 

blue  to  violet 
■wbrown-wyl. 
similar  to 
above 
light  red 

pp.  ammonia 
(not  Mayer's  solution,  dilute) 

(pbospho-molybdic,  pp.  ;  ferric  chloride, 
green 

no  pp.  metallic  salts 

9 

10 
11 

no  pp. 
no  pp. 
soluble 

no  pp. 
no  pp. 

pp. 

no  pp. 

cloud  1  in  300 

no  effect 

bluish-v~gold 
not  attacked 

iodo-potassic  iodide,  etc. 

idem 

12 
13 
14 

(soluble  ammonia) 
soluble 

no  pp. 
no  pp. 

pp. 

no  pp.  ? 

no  pp.  ? 

violet 
gradually  pure  red 

pp.  mercurous  nitrate 

15 
16 

soluble 

idem 
purple 

17 

18 

19 

20 
21 

pp.  soluble  excess 
pp. 

no  pp. 

pp.  basic, 
not  nl. 

no  pp.  nl. 

no  pp. 
no  pp. 

pp. 

yellow 
crystalline 

... 

yellow 
crystalline 

purple 
blackened 

colourless  ? 
violet 

forms  nitro 
compound 

brown-red 
colourless 

phosph-molybdic,  pp.  ;  Fehling  reduced 
silver  nitrate,  pp. 
picric  acid,  potass,  sulphocyanide 
potass,  bichromate 
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§  81  CORYNOCARPUS.] 


TABULAR  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

■0. 


Reaction 


Taste. 


SOLVENTS. 


Water. 


Alcohol. 


Chloro- 
form. 


Other  Solvents. 


CORYNO- 
CARPUS 

Crataegus 

Crepis 

Cucumis 

Cyclamen 

Cytisus 
Damiana 

Daphne 


Datisca 
Del- 
phinium 


Digitalis 


ECBALIUM 


Karakiri  G  ? 

Cratsegin  B 
Crepin 

Melonemetin  B 
Prophetin  G 
ICyclamin  G 
Oyclamiretin 
Cytisine  A 
Damianin  B 

Daphnin  G 

Daphnetin 

jcoccognin  B 
Datiscin  G 
Delphinine  A 

Staphisagrine  A 
Delphinoidine  A 

Delphisine  A 
Calcitrapine  A 
Digitalin  G 
Digitogenin 
Digitoxin 
Digitonin  G 

Digitalein  G 
Elaterin  B 
Ecbalin  B 

Elaterid  B 


C2oH3607 
C20IJ34O10 
C14H1606 
CnH14N,0 
(N.  free) 

C1SH1609-2H20 

2(C;JH(;04)-H.20 

C.20H.22O„ 

C21H2Ai 
C.22H33N08 

C22H3S¥05 
C^H^NaO,  ? 

C27H46N204 

OuHmO, 
C3iH52017 

(N.  free) 

C20H28O5 

CoaHooOio 


stellate  needles 

grayish  crystals 

brown  amorpbs. 

resinous 
crys.  or  amorphs. 
resinous 
crystalline 
brownish 

amorphous 
needles  or  rec- 
tangular plates 
prisms 

crystalline 
silky  needles 
rhombic  crystals 

amorphous 
amorphous 

crystalline 

needles 


crystalline  or 
amorphous 

gummy 
crystalline 
resinous 


100 


236 
198 
154 


200 
253 

186 

* 

90 
110—1 

189 

243 

235 


feebly 
acid 


neutral 


alkaline 


bitter 

bitter 
bitter 

bitter 
sharp 
tasteless 
rather  b. 
bitter 


neutral  b.  &  as- 
tringent 
feebly  |  astrin- 
acid  gent 


neutral 
alkaline 


alkaline 
20  lalkaline 


neutral 


fusible 

200 


neutral 


bitter 
bitter  & 
sharp 
bitter 


grad.  b. 


bitter 
bitter 
hitter 

bitter 


soluble  hot 

soluble 

soluble 
difficultly 
sol.  frothy 
insoluble 
very  sol. 
soluble 


soluble  hot 

soluble 
boiling 
difficultly 
soluble  hot 
1,594 

200 
scarcely 

slightly 

slightly 

insoluble 
soluble 

soluble 
diff.  cold 
20 

insoluble 


soluble 
difficultly 

soluble 
verv  sol. 
71  of  96  % 

soluble 
very  sol. 

soluble 


soluble 

hot 
soluble 

hot 
soluble 
soluble 

44 

soluble 
18of 90  % 

370 

readily 
lOOof  93% 

sol.  hot 
sparingly  insoluble 

soluble  isparingly 
soluble  125 
soluble  soluble 

sol.  dilutednsoluble 


insoluble 

insoluble 
soluble 

insoluble 
soluble 

insoluble 

scarcely 
insoluble 

linsoluble 

diff. 

linsoluble 
diff. 

53 

855 
37  abso- 
lute 
71  absol. 
sol  uble 
diff. 

diff. 


insoluble 


insoluble 

scarcely 
insoluble 


amyl  alcohol 
(insoluble  benzene,  pe- 
troleum ether) 
warm  amyl  alcohol 


soluble 

nsolublej    (solutions  yellow) 


readily 

soluble 
soluble 

readily 
soluble 
soluble 
soluble 
sol.  hot 
insoluble 


soluble 


ben2 


benzene,  petr.  ether 

idem 


acetic  acid 


(insoluble  benzene) 


amyl  alcohol 


*  Authorities  differ. 


TABULAR  SUMMARY. 


[§  93  ECBALIUM. 
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Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitant.?,  etc. 

soluble 

no  pp. 
no  pp. 

no  pp. 

dark  rose  on  warming 

Fehling,  green  pp. 

soluble 

no  pp. 
pp.  (nl.) 

no  pp.  (be.) 
no  pp. 

PP- 
pp.  1  in  .5UU 

no  pp.  dilute 

pp. 

red-brown 
red 

colourless 

Fehling,  white  pp. 
Fehling,  pp. 
phos.-molybdic,  1  in  10,000  ;  picric,  etc. 
no  pp.  usual  reagents 

soluble  yellow 

pp.  (basic) 

red 

red 

soluble  red 

pp.  (neu- 
tral) 

... 

yellow  on  warming 

gradual  in- 
tense red 

Fehling  reduced 

soluble  yellow 
pp.  insoluble 
excess 

pp.  yellow 

... 

no  pp. 
pp. 

greenish 

lemon 

no  effect,  or  light  brown 

colours  uncertain 
red-brown 

no  effect  or 
yellow 
no  effect 
no  marked 
colour 

ferric  chloride,  brown-green  pp. 
phospho-molybdic,  picric,  etc. 

(Frohde's  solution,  blood-red  colour) 

no  pp. 

pp. 

cloud 

yellow 
crystalline 

dark-brown~vviolet'>«-gray-brown 
green  or  brown 

colourless* 

phospho-molybdic,  yellow~^b!ue 
no  pp.  with  most  reagents 

(pp.  ammonia) 
soluble 
j  soluble 

pp.  nl.  or 
basic 

no  pp. 
no  pp. 

pp. 
pp. 

pp. 

red  ;  violet  on  dilution 

colourless  or  reddish-brown 
yellow  to  dark  red 

red  with  de- 
composition 

(hydrochloric,  brown-green  colour) 
(hrohde  s  solution,  yellow  colour) 

Authorities  differ. 
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§  97  Ergot.] 


UE8TANCE. 

Form  ula  • 

Appearance  ob 
Crystalline  Form. 

Melting  Pt. 

°C.  ! 

Reaction. 

Water. 

Alcohol. 

SOLVENTS. 
Ether.    !  Chloro" 

FORM. 

1 

Other  Solvents. 

ECBALIUM 

Hydroelaterin 

yellow  amorphs. 

not  b. 

soluble 

soluble 

solu  ble 

1 

Ergot 

Ergotine  A 

CS0H52N2O3 

amorphous 

alkaline 

feebly  b. 

soluble 

soluble 

insoluble 

insoluble 

2 

Ecboline  A 

amorphous 

alkaline 

slightly 
bitter 

soluble 

soluble 

insoluble 

insoluble 

3 

Erffotinine  A 

crystalline 

bitter 

insoluble 

soluble 

soluble 

soluble 

(solns.  change  colour) 

4 

Erythrea 

Erythrocen- 

Gi7H.,4Of<  ? 

crystalline  or 

136 

neutral 

bitter  ? 

1,360  cold 

48  of  86  % 

245 

1  m 

benzene,  CS.„  oils 

5 

taurin  G 

amorphous 

Erythro- 

Ery  throphloeine  A 

... 

crystalline 

alkaline 

soluble 

soluble 

diff. 

U  111. 

acetic  ether,  CS2 

g 

PHLOEUM 

EUONYMUS 

Euonymin  (r 

amorphous 

bitter 

slightly 

soluble 

slightly 

7 

Eupa- 

Eupatotine  A 

GJ0H25O8'rrHNO:!  ? 

micros,  needles 

alkaline 

bitter 

insoluble 

soluble 

O  /  \  l    II    1    .       I  1 

oUl  U  UlC 

c^l  11  r\  1  f± 
OKJX  li  UIC 

8 

TORIUM 

Eupatorin  G 

acid 

soluble  hot 

soluble 

soluble 

solu  ble 

9 

Euphor- 

Euphorbon 

c13h'22o  ? 

needles  or  prisms 

106—116 

neutral 

burning 

insoluble 

soluble 

soluble 

soluble 

benzene,  amyl  alcohol 

10 

bia 
Fraxinus 

Fraxin  G 

Ci,-,H1kO10 

crystalline 

320 

neutral 

feebly 

1,000  cold 

hot 
difficultly 

G 1  I  rt  Vl  +  1  v 
ollg  U  LI  V 

(fluorescent  in  ether)  • 

11 

bitter 

cold 

Fraxetin 

yellow  needles 

227 

acid 

not 

10.000  cold, 

difficultly 

12 

bitter 

33  boiling 

Fritil- 

Imperialine  A 

Co,H,„NOa 

needles 

254 

very 

slightly 

soluble 

cno  ti  n  cr  1  \> 
sPdllUo  V 

T"A*t  f\ l 1  \r 
i  cdu  ii  y 

sparingly  benzene 

13 

laria 

bitter 

hot 

Garcinia 

Mangostin  B 

C.20H22O5 

yellow  plates 

190 

neutral 

tasteless 

insoluble 

soluble 

«:nl  ii  nip 

Qnl  n  bl  a 

9U1  LI  I'M 

acetone,  CS2,  etc. 

14 

Gardenia 

Gardenin  B 

dark  yellow 

103 — 164 

scarcely 

■  soluble 

essily 

(insoluble  petr.  ether) 

15 

crystals 

(difficultly  benzene) 

Gentiana 

GeDtiopicrin  G 

CnH„(),  HO 

yellow  amorphs  , 

120—125 

neutral 

bitter 

soluble 

soluble 

sparingly 

soluble 

16 

or  crystalline 

Gentiogenin 

v\  -nn  nmnTnVio 

bitter 

difficultly 

soluble 

17 

Gentianin 

yellow  crystalline 

neutral 

not  b. 

scarcely 

difficultly 

diff. 

18 

Geum 

Geum  bitter 

yellow  amorphs. 

neutral 

bitter 

difficultly 

soluble 

soluble 

19 

Globu- 

Globularin 

amorphous 

neutral 

bitter 

soluble 

soluble 

insoluble 

20 

LARIA 

Glycyr- 

Glycyrrhizin  B 

C44HoaiN018 

neediest 

200 

acid 

bitter- 

soluble hot 

soluble^ 

soluble 

21 

RHIZA 

sweet 

warm 

*  Not  fusible  without  decomposition.  t  From  glacial  acetic  acid.  t  Sparingly  if  absolute. 
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[§  114  Glycyrrhiza. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

•  > 

0 

no  pp. 
no  pp.  nl. 
no  pp. 

pp. 
pp. 
pp. 

(pp.  concntd.) 
yellow 

pp. 
pp. 

dark  red 

phospho-molybdic,  etc. 
idem.    Mercurous  chloride 

4 

5 

soluble 

no  pp. 

pp. 
pp.  ? 

pp. 

pp. 

red-violet  in  presence  of  ether 
no  colours 

no  colours 

idem  (not  mercurous  chloride) 
no  pp.  metallic  salts 

6 

white  pp. 

white 

with  permanganate,  violet 

phospho-molybdic,  dirty  green  pp. 

— 
i 

o 
:> 

10 

soluble 
slightly  soluble 

no  pp.  nl. 

slight* 

no  pp. 

yelloww red  -brown 
insoluble 
red-brown 
yellow-brown 

yellow 
soluble 
light  yellow 

Mayer's  soln.,  phospho-molybdic,  etc.* 
picric  acid  ;  not  other  precipitants 

(difficultly  soluble  in  acids) 

11 

soluble  yellow 

yellow  pp.f 

yellow 

ferric  chloride,  green-wyellow  pp. 

I  _ 

13 

pp.  and  carbonates 

yellow  pp. 

yellow 
pale  yellow 

dark  violet-w 
red~>- yellow 
•wcolourless 
yellow 

Mayer's  solution,  red-yellow  pp. 

14 
15 
16 

1  7 

IS 

19 

soluble  yellow 

insoluble 
soluble  yellow 

red  colour 
soluble 

no  pp.  nl., 
pp.  basic 

no  pp. 
neutral 

pp. 

(reduced) 

::: 

(reduced) 

yellow-red 
yellow  on  warming 

decomposes 

momentary 
crimson 

no  pp.  other  metallic  salts 
(hydrochloric  acid,  soluble  warm) 
(Fehling's  solution,  not  reduced) 

forms  compound  with  PbO,  sol.  alcohol 

21 

soluble  red 

pp. 

(precipitates  from  solution) 

salts  of  heavy  metals,  pp. 

*  Alcoholic  solution.  f  Alcoholic  solution ;  no  pp.  aqueous  solution. 

17 
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§  115  GONOLOBUS.] 


TABULAR  SUMMARY. 


Substance. 

Formula. 

Appearance  or 
Crystalline  Form. 

Melting  Pt. 

°0. 

Reaction. 

Taste. 

y  

W  ATER. 

Alcohol. 

SOLV 

.cjTHER. 

Gono- 

Gonolobin  G 

C40H74OC 

yellow  powder 

112 

slightly 

slightly 

insoluble 

LOBUS 

Gratiola 

Gratiolin  G 

C42H36014  ? 

needles 

200 

bitter 

893  cold 

soluble 

1000  cold 

Harmala 

Harmaline  A 

C13H14N20 

octahedra 

238 

alkaline 

slightly 

6,000  cold 

sol.  hot 

diff.  cold 

bitter 

Harmine  A 

idem 

prisms 

256—257 

alkaline 

b.  insoln. 

difficultly 

diff.  cold 

diff. 

Hedera 

Helixin  G 

C32H54O11 

needles 

233 

acid 

b.-sweet 

insoluble 

soluble 

diff. 

Helio- 

Heliotropine  A 

rhombic  crystals 

... 

alkaline 

bitter- 

soluble 

soluble 

TROPUM 

Helle- 

Helleborein  G 

C.2(iH440i,j 

fine  needles 

partly  280 

slightly 

sweetish 

soluble 

soluble 

insoluble 

BORUS 

acid 

Helleboretin 

Ci4H20O.s 

bluish-gray 

neutral 

tasteless 

insoluble 

sol.  (viol  t.) 

scarcely 

Helleborin  G 

C36H42Os  ? 

needles 

above  250 

neutral 

burning 

diff .  cold 

soluble 

diff. 

HUMULUS 

Lupulinic  Acid 

(N  free) 

crystalline 

56 

acid 

bitter 

insoluble 

soluble 

soluble 

Alpha-resin 

idem 

IsUlt  IcU-UIuWIl 

feebly 

very 

Gil  (Tn  ~\r 

auiu  uic 

c/"i  1  n  ril  0 
ftUIUUic 

acid  or 

bitter 

neutral 

Beta-resin 

idem 

softer  than  A 

idem 

bitter 

slightly 

soluble 

soluble 

Gamma-resin 

idem 

brown,  brittle 

idem 

not  b. 

slightly 

soluble 

soluble 

Hura 

Hurin  B 

oily  or  crystalline 

above  100* 

neutral 

burning 

insoluble 

soluble 

soluble 

HYiEN- 

Hyasnanchin  B 

crystalline  or 

bitter 

soluble 

soluble 

soluble 

ANCHE 

amorphous 

Hymeno- 

Hymenodic- 

C24H40NS  ? 

needles  or 

66 

alkaline 

bitter 

difficultly 

soluble 

soluble 

DICTYON 

tyonine  A 

amorphous 

Ilex 

Ilexanthin 

C17H22On 

yellow,  crystalline 

198 

scarce,  cold, 

soluble 

insoluble 

soluble  hot 

Ipecacu- 

Emetine A 

C30H4oN205? 

needles,  plates,  or 

50— 70f 

alkaline 

bitter 

slightly 

readily 

diff. 

anha 

amorphous 

Isatis 

Indican  G 

C20H81NO17 

yellow,  syrupy 

acid 

bitter 

soluble 

soluble 

diff. 

Juniperus 

Juniperin  B 

yellow,  amorphs. 

60 

sol.  hot 

soluble 

Lactuca 

Lactucin  B 

C22H1807  ? 

pearly  crystals 

fusible 

neutral 

bitter 

soluble  hot 

soluble 

insoluble 

Lactucon 

Cli5H240  ? 

crystalline  stars 

185 

tasteless 

scarcely 

soluble 

soluble 

Chloro- 
form. 


Other  Solvents. 


soluble 

insoluble 

soluble 

soluble 
soluble 

soluble 
soluble 

soluble 

readily 


insoluble  petroleum 
ether 

slightly  petroleum 
ether 

hot  benzene 


difficultly  in  oils 
petroleum  ether 

petroleum  ether 

insoluble  petr.  ether 
oils 
benzene,  oils 

benzene,  petroleum 
ether 


benzene,  turpentine, 
etc. 


petroleum  ether,  oils 


Volatile  at  lower  temperatures. 


t  Authorities  differ. 
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[§  132  Lactuca. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated 

Sundry  Precipitants,  etc. 

1 

(no  pp.  Mayer's  solution) 

2 
3 

4 
C) 
6 

(soluble  ammonia) 
pp.  and  carbonates 

idem 
soluble  green  hot 
oily  pp. 

no  pp. 
pp.  neutral 

pp. 

light  yellow 

crystals 
yl.  amorphs. 

* 

orange-v^brown  (red  at  edges) 
(acids  pp.  from  solution) 

bright  red 
yellow,  gradual  red 

yellow 
no  colour 

potass,  ferrocyanide,  etc. 

idem 

Fehling  not  reduced 
pp.  most  alkaloid  reagents 

7 

(no  effect) 

no  pp.  basic 

pp. 

no  pp. 

brown-red  (shade  of  violet) 

phospho-molybdic,  etc. 

8 
9 

10 
11 

soluble  brownish 

pp.  neu- 
tral* 

brown-red 
blood-red 

(converted  to  resins  on  exposure) 
ferric  chloride,  brown  pp. 

12 

13 
14 

15 

16 

idem 

idem 
unchanged 

pp.  gelatinous 

no  pp.  alco- 
holic 

idem 

no  pp. 
neutral 

pp.  brown 

pp. 

resinified 

(strong  hop  odour) 

no  cupric  reaction,  see  Part  I. 
vapours  cause  inflammation 

phospho-molybdic,  Mayer's  solution,  etc. 

17 

orange  pp. 

yellow  pp. 

(Fehling  not  reduced) 

18 
19 

to 
h 

!2 

pp.  and  carbonates 

decompose 

(soluble  ammonia) 
soluble  red 

pp.  neutral 
or  basic 

no  pp. 
... 

pp.  (acid 
solution) 

yellowish 

pale  yellow 

dirty  brown 

(acids  produce  indigo) 

light  yellow 
colourless  ~vred 

yellow-brown 

phospho-molybdic,  picric,  etc. 
Fehling  reduced 

Fehling  reduced 
no  pp.  reagents  soluble  alcohol 

Soluble  in  excess,  if  alcoholic  solution. 
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§  133  Laserpitium.] 


Substance. 

Formula. 

Apiearance  OR 
Crystalline  Form. 

Melting  Pt. 
°C. 

Reaction. 

Taste. 

Water. 

Alcohol. 

SOLVENTS. 
Ether.  C*lor°- 

FORM. 

 , 

Other  Solvents. 

Laser- 

Laserpitin  B 

O15H22G4 

prismatic  crystals 

114—118 

neutral 

bitterin 

insoluble 

9  absolute 

3-6 

Co  1  n  hip 

CS2,  benz.,  petr.  ether 

1 

PITIUM 

solution 

Laurtne^e 

Laurotetanine  A 

crystalline 

cpo Vppl V 

diff. 

2 

Legumi- 

Derrid  B 

(N  free) 

slightly 

sharp 

slightly 

soluble 

c  a1  n  hip 

col  11  hi  p 

amyl  alcohol 

3 

acid 

(Indian) 

Erythrine  A 

(sulphate  crys.) 

Qr\\  11  nl  P 

4 

Pithecolobine  A 

amorphous 

burning 

milky  soln. 

5 

T.INARIA 

Linarin  B 

crystalline 

bitter 

soluble 

soluble 

(J 

Linum 

Linin  B 

(N  free) 

silky  needles 

neutral 

b.insoln. 

insol.  cold 

very  sol. 

hill  U  IJl tJ 

cr^l  n  hi p 
BU1U  UltJ 

glacial  acetic  acid 

7 

Linamarin  G 

N  5'55  per  cent. 

idem 

134 

neutral 

bitter 

readily 

soluble 

1  nc.nl 11  hi  p 

8 

LlRIODEN- 

Liriodendrin  B 

needles  and 

82 

neutral 

bitter 

scarcely 

soluble 

n  hi  p 

CUILI  UJ.O 

;i 

DRON 

leaflets 

cold 

LOP.ELIA 

Lobeliine  A-G 

oily,  yellowish 

alkaline 

acrid 

soluble 

soluble 

c.nl  11  nl  p 

RA1  n  nl  P 

amyl  alcohol,  benzene, 

10 

yellow 

etc. 

LOLIAM 

Loliin  G 

amorphous,  dirty 

bitter 

soluble 

soluble 

I  ncnl  11  nip 

1  Howl  UU1C 

11 

white 

LONICERA 

Xylostein  G 

needles 

100 

neutral 

slightly 

scarcely 

soluble 

soluble 

12 

bitter 

cold 

Lotus 

Loturine  A 

prisms 

234 

alkaline 

scarcely 

soluble 

col  11  hi  p 

col  n  hip 

acetone 

13 

BARK 

Colloturine  A 

prisms 

subl.  234 

alkaline 

soluble 

cnlnhlp 

14 

Loturidine  A 

amorphous 

... 

15 

Lupinus 

Lupinin  G 

yellowish  needles 

bitter 

difficultly  difficultly 

16 

Lupinidine  A 

yellow,  oily 

alkaline 

pungent, 

soluble 

soluble 

diff. 

17 

bitter 

Lupinine  A 

C21H40N.2O2 

rhombic  crystals 

67—80 

alkaline 

bitter 

sol.  cold* 

soluble 

soluble 

soluble 

benzene,  petrol,  ether 

18 

Lupanine  A 

C15H24N20 

yellow,  syrupy 

liquid 

alkaline 

very  b. 

sol.  cold* 

difficultly 

soluble 

soluble 

19 

Lycopo- 

Lycopodine  A 

Ca2H52N203 

clino-rhom.  prms. 

114—115 

alkaline 

bitter 

soluble 

soluble 

soluble 

soluble 

benzene,  amyl  alcohol 

20  . 

DIUM 

Piliganine  A 

015H24N20 

yellow,  amorphs. 

alkaline 

soluble 

soluble 

diff. 

soluble 

21  . 

Marru- 

Marrubiin  B 

needles  or 

148 

neutral 

bitter 

slightly 

soluble 

soluble 

soluble 

(insoluble  petroleum 

22  : 

BIUM 

amorphous 

ether) 

Meny- 

Menyanthin  G 

C3oH4GOl4 

amorphous 

100—115 

neutral 

bitter 

difficultly 

soluble 

insoluble 

soluble 

benzene 

2:-!  ... 

ANTHES 

cold 

MlKANIA 

Guacin  B 

brown,  amorphous 

100 

neutral 

bitter 

diff.  cold 

soluble 

soluble 

24 

Less  soluble  warm. 
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[§  150  MlKANIA. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

i  n  cr\l  n  hi  o 

pp. 

red 

red 

(insoluble  dilute  acids) 

2 
3 

soluble  in  excess 
slightly  soluble 

pp. 

pp. 

pp. 

pale  rose- red 

dirty  brown 

idem 

(powerful  fish  poison) 

4 

5 

u 
7 

8 
9 

soluble  yellow 
pp. 

pp. 

PP- 

pp. 

pp. 

dark  violet 
colourless 
orange-yellow 

... 

coloui'less 

Mayer's  solution,  picric  acid,  etc. 
Mayer's  solution,  picric  acid,  etc. 

gives  prussic  acid  with  ferments 
acids  and  salts  pp. 

10 
11 

decompose 

PP.  ? 

pp.  soluble 

ill  CA.L.Ci?0 

pp- 

pp. 

red-brown 

silver  nitrate,  picric  acid,  etc. 
(crystalline  compounds  with  acids) 

12 

no  pp. neut. 

brown 

13 
14 

15 
16 
17 

soluble 

pp.  basic 

V  (  ■    1 1  \ ttt  rm 

(salt  fluorescent) 

idem 
Idem 

potass,  sulphocyanide 

no  pp.  potass,  sulphocyanide 
acids  pp.  from  alkaline  solution 

18 
19 

20 
21 

22 

(pp.  concentrated) 

(pp.  concentrated) 
pp. 

(pp.concen- 

•f  7' «>  ■j-flfl  I 

LI  ilK  U  J 

no  pp.  neut. 
no  pp. 
no  pp. 

pp.  white 

UUi    VV  U  1  LC 

— > 

oj>p. 

yellow 

y  ClIU  W 

no  colour  reactions 

no  colour 

iodine,  brown-red 
iodine  solution,  brown  cloud 
no  pp.  alkaloid  tests 

23 

no  pp. 

pp.  white 

no  pp. 

yellow-brown-^  violet 

Fehling  reduced 

24 

red- brown 

dark  yellow 

134 

§  152  MORRENIA.] 


TABULAR  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


"Water. 


Alcohol.  Ether 


Chloro- 
form. 


Other  Solvents. 


morrenia 

Nandinia 

Narthe- 

CIUM 

Nerium 


NlGELLA 


NUPHAR 

Ononis 


Opium 


Morrenine  A 
Nandinine  A 
Narthecin  B 

Conessine  A 
Oleandrine  A 
Rosaginin  G 
Melanthin  G 

Damascenine  A 

Nupbarine  A 
Ononin  G 
Ononid  B 

Morphine  A 

Apomorphine  A. 

Pseudomor- 

phine  A 
Narcotine  A 

Hydrocotarnine  A 
Cotarnine  A 
Nartinic  Acid 
Cupronine  A 
Tarnine  A 
Cuprine  A 
Papaverine  A 

Codeine  A 

Thebaine  A 


C19H19N04 

C12H20N 

(N  free) 

C20H35O7 

C14H.,.1N20, 
C18H3208 
C17H19N03-H30 
C17H17N02 
C17H18N03 
C22H23N07 

ClaH15N03-UH,0 
C12H13N03-H20 
C20H1(iN2OG 
C2nH18N20G 

CnH.NO.  +  HHoO 
CnH7N03 
C20H21NO4 

C18H21N03 

C19H21N03 


dark  bn.,amorphs. 
amorphous 
crystalline 

whitish  powder 
yellow,  resinous 
microscopic  crys. 
crystalline 

crys.  below  27°  C. 


106 

35 

122 
above  56 
171 

205 

.27 


acid 


alkaline 


amorphous  65 
micros,  prisms, etc.  j  235 
dark  yellow,  ...  acid 

amorphous 
rhombic  prisms  about  230  alkaline 


Greenish  crj  stals 

needles  or 
leaflets 
rhombic  prisms  or 

needles 
monoclinic  prisms 
radiating  needles 
orange-coloured 
black  powder 
orange  needles 
copper  colour 
crystalline 
prisms 
octahedra  or 
prisms 
needles  or  prisms 


not 

fusible 
115—176* 

50—55 
132 


220 
98* 
115 
193 


alkaline 
neutral 
neutral 
alkaline 


bitter 

biting 

bitter 
bitter 

slightly 
bitter 


not  b.f 
not  b. 

slightly 
bitter 
bitter 


not 
bitter 
tastelesst 


feebly 
alk. 

alkalinej  slightly 
bitterf 


alkaline 


sharp 


soluble 
insoluble 
scarcely 

difficultly 
soluble* 
insoluble 
scarcely 

insoluble 


insol.  cold 
soluble 

slightly 

difficultly 

insoluble 

scarcely 

diff'.'cold 

sol.  hot 
sol.  green 
scarcely 

80  cold 

insoluble 


soluble 
soluble 
soluble 


soluble 


difficultly  scarcely 
soluble  iscarce.  ?* 


soluble 
soluble 
hot 
easily 


insoluble 
scarcely 

easily 


soluble 
soluble 


soluble 
insoluble 
slightly 


soluble     soluble  soluble 
difficultly  insoluble! 
soluble  1 


40  cold 

soluble 

insoluble 

soluble 

soluble 
soluble 


sol.  hot  insoluble 
sol.  green  insoluble 


scarcely 

soluble 
purple 
insoluble  insoluble 


scarcely, 
purej 

soluble 
violet 


166  cold 

soluble 
readily 


50  cold 
readily 
10  cold 


258 
readily 
140  cold 


readily 
soluble 


soluble 

10 
1 8  cold 


amyl  alcohol 
benzene 


carb.  bisulphide 
oils  (not  benzene) 

scarcely  benzene 

CS2,  benzene,  etc. 

amyl  alcohol,  acetone 

warm  amyl  alcohol  • 
benzene 
hot  amyl  alcohol 
benzene,  etc. 
benzene 

HBr  salt  copper  colour 

benzene,  acetone,  etc. 

amyl  alcohol,  benzene, 
etc. 

amyl  alcohol,  benzene 


Authorities  differ. 


+  Salts  are  bitter. 


J  Pure  chloroform  ;  easier  if  containing  alcohol. 
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[§  159  Opium. 


Caustic  Alkalies 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 



pp.  by  most  alkaloid  reagents 

2 

soluble 

yellowish  pp. 

blue  if  containing  HNO:i 

3 

210  op.  neut. 

4 

pp.  ammonia 

PP. 

f  F* 

PP. 

r  tr' 

DP 
FF* 

mercuric  chloride 

5 

pp.  basic 

PP. 

pp. 

pp. 

not  mercuric  chloride 

6 

(no  pp.  ammonia) 

no  pp. 

uo  pp. 

no  pp. 

I  r 

red- brown 

idem 

7 

soluble 

pp.  basic* 

rose  colour-w violet 

(orange  with 

mercuric  chloride,  cloud 

nitric), 

8 

oily  pp. 

PD. 

pp. 

with  bichromate,  blood-red  to 

gradual  red- 

phospho  -  molybdic,    Mayer's  solution, 

violet 

violet 

etc. 

9 

no  pp.  neut. 

-» 

-> 

-» 

on  warming:  brown,  then  greenish 

pp.  most  alkaloid  reagents 

10 

no  pp.  neut. 

yellow-red-v~carmine 

yellow 

(Fri'ihde's  solution,  red  colour) 

11 

pp. 

(acids  pp.  from  water) 

pp.  by  Ag,  Cu,  and  Hg  salts 

12 

pp.  soluble  excess 

no  pp. 

no  pp. 

if  not  dilute 

DO 

colourless  ;  violet  with  nitric 

orange 

Frohde,  magnificent  violet 

13 

pp.  greenish, 

no  pp. 

yellow- 

yellow 

purple 

(Frohde's  solution,  violet) 

violet-red 

zinc  chloride,  ferric  chloride,  etc. 

soluble  excess 

green 

14 

soluble 

no  pp. 

pure  acid,  colourless  ;  otherwise 

blood-red 

(ferric  chloride,  blue  or  green  colour) 

blue 

15 

pp.  insoluble 

no  pp. 

cloud 

(pp.  concen- 

(pp.  concen- 

colourless, gradually  yellow 

yellow 

phospho-molybdic,  Mayer's  solution,  etc. 

16 

excess 

trated) 

trated) 

yellow  ;  red  warm 

17 

pp.  insoluble 

pp. 

yellow  crvs. 

red 

copper  sulphate,  ferrous  salts 

18 

soluble  greenish 

(ferric  chloride,  red-brown  colour) 

19 

soluble  red-brown 

... 

f  uchsine  red  ;  bl.-violt.  with  water 

(HBr  salt  difficultly  soluble  water) 

20 

(HBr  salt  soluble) 

21 

deep  blue 

deep  blue 

22 

pp.  and  carbonates 

no  pp. 

yellow 

nearly  white 

dirty  yellow 

if    pure,    colourless;  otherwise 

yellow 

not  phospho-molybdic  (characteristic) 

blue-violet 

23 

pp.  slightly 

no  pp. 

white 

yellowf 

brown 

Mayer's  solution,  phospho-molybdic,  etc. 

soluble 

24 

pp.  insol.  excess 

yellow 

pp. 

pp. 

blood-red 

yellow 

bromine  water,  phospho-molybdic,  etc. 

Soluble  in  excess.  t  Not  1  in  250. 
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§  161  Panax.] 


TABULAR  SUMMARY. 


Substance. 

Formula. 

Appearance  or 

Melting  Pt. 

Reaction. 

Taste. 

SOLVENTS. 

Crystalline  Form. 

°C. 

Water. 

Alcohol. 

Ether. 

Chloro- 
form. 

Other  Solvents.  ; 

Opium 

Thebaicine  A 
1  hebemne  A 
Narceine  A 

Rheadine  A 

C19H21N03 

idem 
C23H29N09 

c2lH.21]sro6 

amorphous 
amorphous 
rhombic  prismatic 
needles 
radiate  prisms 

92 
232 

neutral 
neutral 

feebly 
bitter 
tasteless 

insoluble 
insoluble 
slightly 

scarcely 

difficultly 
insoluble 
diff.  cold 
insoluble 

diff.  hot 
idem 
difficultly 
cold 
scarcely 

insoluble 
insoluble 
scarcely 

1,280 

scarcely 
scarcely 

insoluble  benzene 

idem 
insoluble  benzene 

scarcely  benzene 

Oxynarcotine  A 
Gnoscopine  A 
Oodamine  A 
Meconidine  A 

G,.,H.,.tNOK 
C34HS6N20la 
C20H.)5NO4 
C21H2MN04 

minute  crystals 

needles 
6-sided  prisms 
brown,  amorphous 

blackens 
233 
121 

58 

neutral 
alkaline 
alkaline 

bitter 
tasteless 

difficultly 
1,500  cold 
soluble 
soluble 

insoluble 
insoluble 
soluble 
soluble 

insoluble 
soluble 
readily 
soluble 

insoluble  benzene 
CS.„  difficultly  benzene 
benzene 
benzene,  acetone 

Lanthopine  A 

C23H25N04 

microscopic 

prisms 
6-sided  prisms 
radiate  prisms 
crystalline 
prismatic  crystals 

idem 
hexagonal  prisms 

prisms  or  scales 

browns 

alkaline 

tasteless 

insoluble 

difficultly 

diff. 

soluble 

scarcely  benzene  I 

Cryptopine  A 
Laudanine  A 
Protopine  A 
Trite-pine  A 
Laudanosine  A 
Meconin  B 

Meconic  Acid 

C20H,,-NO4 
C20H19NO5 
C42H54N207 
C21H27N40 

C7H40; 

217 
166 
204 
182 
89 
110 

decomp. 
120 
88 
227 
fusible 
115 
160 

alkaline 
alkaline 
alkaline 

alkaline 
neutral 

bit.  hot 
bitter 

bitter 
bitter 

slightly 

insoluble 

insoluble 
700  cold, 
22  boiling 

r\  i        rt  n  1  f  1  i7 
Ul  UIU  Ul  11  V 

1,200  cold 
diff.  cold 
difficultly 

readily 
soluble 

col  ii  hi  p 

insol.  * 

647 

diff. 
slightly 

19 
soluble 

soluble 
readily 
soluble 
easily 
readily 
soluble 

cr**i  tvpI  it 

B^clX  LCI  V 

idem 

uc  il  acuc 

scarcely  benzene  '  | 

benzene,  petrol,  ether 
benzene,  amyl  alcohol, 
etc. 

n in  \?  1   q  1  n 

clULlY-L  dldOLUJl  . 

Panax 

Papaya 

Pareira 

Meconoisin  B 
Opionin  B 
Panaquilon  B 
Carpaine  A 
Geissospermine  A 

O8H10O2 

(N  free) 
G24IJ2.-Oik  ' 

C10H24N3O2-H2O 

crystalline 
needles 
yellow,  amorphs. 
crystalline 
small  prisms 

neutral 

b.-sweet 
very  bit. 

scarcely 

soluble 
scarcely 
insoluble 

easily 

soluble 
soluble 
sol.  hot 

soluble 

insoluble 
soluble 
insoluble 

soluble 
soluble 

benzene 

Paris 
Parmelia 

Pareirine  A 
Pari  din  G 
Paristyphnin  G 
Ceratophyllin 

Phyxodin 

Cli;H.,„074-Aq 

C;WH(J4OlK 

gray,  amorphous 

silky  needles 
yellowish  amrphs. 
prismati".  crystals 

micros,  pillars 

124 

147 

125 

neutral 
neutral 
neutral 

pungent 

bitter 
burning 

difficultly 
solublef 
soluble 
soluble  hot 

soluble 

50  of  94  % 
soluble 
soluble 

sol.  hot 

soluble 
scarcely 
insoluble 
soluble 

soluble 

soluble 

*  Soluble  if  freshly  precipitated,  but  redeposits. 


t  Difficultly ;  see  Part  I. 
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[§  165  PARMELIA. 
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Caustic  Alkalies. 


Lead 
Acetate. 


Tannic  Acid. 


Platinum 
Chloride. 


Gold  Chloride. 


Sulphuric  Acid,  Concentrated. 


Nitric  Acid, 
Concentrated. 


Sundry  Prectpitants,  etc. 


pp.  slightly  soluble 
soluble 
pp.  difficultly 

soluble 
pp.  slightly 
soluble 

pp.  insoluble 
pp.  soluble  excess 
idem. 

soluble 

pp.  insoluble 
pp.  soluble  excess 
pp.  insoluble 
idem 
insoluble 
soluble 

soluble 


soluble 
soluble  brown 
pp.  insoluble 
pp.  crystalline 


soluble  yellow 
soluble  hot 

soluble  yellow-red 


no  pp. 


PP- 


cloud  1  in 
3,000 
pp. 


no  pp. 
(alcoholic) 


PP 
PP 


PP 


yellow 
crystals 
soluble  salt 


pale  yellow 
yellow  ~wed 

soluble  warm 

yellow 


no  pp. 
yellow 


pp. 
yellow 

dirty  yellow 

(salt  M.P. 
182°) 


pp. 
(deep  red 
coloration) 


blue 

blue  ;  colourless  with  water 
brown  (blood-red  or  blue  if  not 
pure) 

red-purple 


yellow 
green 
olive-green 

colourless  or  pale  violet 

intense  blue 
pink  ;  dark  violet  warm 


red-bn.  ;  green  to  violet  at  150°  C. 
colourless  ;  purple  on  warming 


(acids  pp.  from  alkaline  solution) 
purple-red 
colourless 
coloui'less'wblue'wcolourless 

violet 


red 
yellow 
red-purple 


red 

gn. ;  violt.  hot 
with  H,S04 

red 
resinifies, 
then  yl.  to  red 
grad.  yellow 
orange 


colourless 
purple 

blood-red 


soluble,  unchanged 
violet 


slight  yellow 


insoluble  in  ammonia 

idem 

phospho-molybdic,  Mayer's  solution,  etc. 

alkaline  carbonates,  mercuric  chloride, 
etc. 

yields  Cotarnine  with  ferric  chloride 
Mayer's  solution,  ammonia 
alkaline  bicarbonates,  resinous  pp. 
ammonia,  pp.  difficultly  soluble 

ammonia,  pp.  insoluble 

iodo-potassic  iodide 
(ferric  chloride,  emerald  colour) 
(sol.  ammonia)  ;  pp.  iodo-potassic  iodide 
ammonia,  iodo-potassic  iodide 
(no  colour  ferric  chloride) 
no  pp.  metallic  salts 

(blood-red  coloration  with  ferric 
chloride) 

(soluble  in  ammonia) 

Mayer's  solution,  phospho-molybdic,  etc. 
(ferric  chloride,  blue  coloration) 


dilute  acids  give  sugar,  etc. 
dilute  acids  give  Paridin  and  sugar, 
(ferric  chloride,  purple-violet  colour) 


18 
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§  168  Payta  bark.] 


TABULAR  SUMMARY. 


Substance. 


Payta 

HARK 

Petrose- 

LINUM 

Philly- 

REA 

PlIYLLAN- 

THUS 
PllYSALTS 
PlLO- 

CARPIUS 

PlMPI- 

NELLA 
PlSXJS,  ETC 


Pll'ER 


Paytine  A 

Paytamine  A 
Apiin  G 

Phillyrin  G 
Philligenin 

Phyllanthin  B 

Physalin  B 
Pilocarpine  A 
Pilocarpidine  A 
Jaborine  A 
Pimpinellin  B 

Conifer  in  G 
Pinipicrin  G 

Thuyin  G 
Thuyigenin 
Thuyetin 
Piperine  A 


Piperidine  A 
Piscidia    Piscidin  B 
Plumeria  Agoniadin  G 
Podo-  jPodophyllo- 

phyllum  toxin  G 
Populus    Populin  G 


Prunus, 
etc. 


Chrysin 
Amygdalin  G 


Formula. 


Appearance  or 
Crystalline  Form. 


C.21H24N20,H„0  Iprismatic  crystals 


idem 
C27H22O10 

C27H.!4On-HH.20 
G21H24Oi; 

CmoU^Oh 

C14H](;05 

cne10N2o2 

C10H14N2O2 
C22H32N404 
(N  free) 

CieH2208-2H20 

C2oH22012 
C14H1207 
C14Hi408 
Ca7H19N03 

C6HUN 
C2oH240H 
C]0H14O(i 
C23H240(| 

C20H22O8  +  2H2O 

Ci5H10O4 
C20H27NOn  +  Aq. 


amorphous 
fine  needles 

silvery  scales 
pearly  crystals 

needles 

amorphous 
amorphs.  or  crys. 
deliquescent 
amorphous 
needles 

silky  needles 
yellow  crystals 

yl.  4-sided  plates 
micros,  needles 
yellow  crystals 

monoclinic  prisms 

liquid 
prismatic  crystals 
silky  needles 
crystalline 

needles 

yellow  crystals 
pearly  crystals 


Melting  Pt. 

•c: 


156 

228 

160 
fusible 

volat.  200 

partly  190 


non-volat 

37 

185 
100 


Reaction. 


Taste. 


SOLVENTS. 


Water. 


neutral 


alkaline 


100 

B.P.  106 

155 
93—95 

180 

275 
120 


neutral 
alkaline 


slightly 
acid 


neutral 


tasteless 
grad.  b. 


very 
bitter 
bitter 


bitter 
astringt. 


almost 
tasteless 
burning 

very  b. 


sweet 


slightly 
bitter 


difficultly 


soluble  hot 
jelly  cold 
1,300  cold 
scarcely 

.  slightly 

difficultly 
easily 
soluble 
soluble 

insoluble 

196  cold 
soluble 

soluble  hot 
difficultly 
difficultly 
difficultly 

00 

insoluble 
scarce,  cold 
7,000  cold 

2,000  cold, 
79  boiling 

12  cold 


Alcohol. 


soluble 


390  cold 

40  cold 
soluble 

soluble 

soluble 
soluble 
soluble 
soluble 
soluble 

difficultly 
soluble 

soluble 
soluble 
soluble 
30  cold 

CO 

sol.  hot 
diff.  cold 
readily 

100  cold 

180  cold 
148  cold* 


Ether. 

Chloro- 
form. 

soluble 

soluble 

soluble 
insoluble 

scarcely 
soluble 

soluble 

soluble 

diff. 
soluble 

diff. 
soluble 

diff. 

soluble 
soluble 
readily 

... 

insoluble 
insoluble 
absolute 

soluble 
60  cold 

soluble 

diff. 
Qllr. 

soluble 
insoluble 
soluble 

scarcely 

soluble 

diff. 
insoluble 

scarcely 

Other  Solvents. 


benzene,  petrol,  ether 

warm  glacial  acetic 
benzene,  petrol,  ether 


benzene 
amyl  alcohol 

scarcely  petroleum 
ether 


benzene 


benzene 
carbon  bisulphide 
acetone 

amyl  alcohol,  acetic 
acid 

aniline 
insoluble  petroleum 
ether 


*  Alcohol  of  sp.  gr.  0'939. 
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[§  181  Prunus. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated 

Nitric  Acid, 
Concentrated 

Sundry  Pregtpitants,  etc. 

1 

i  1 

2 
3 

soluble  gradually 
soluble 

... 

dark  yellow 
pp. 

(reduced) 

idem 

(acids  pp.  from  alkaline  solution) 

colourless 
red 

potassic  iodide 

(perchloric  acid,  fuchsine  red) 
(ferric  chloride,  dark  red  colour) 

4 

,5 

6 

insoluble 
soluble 

red-violet 
red 

decomposes 
active  decom- 
position 

no  pp.  metallic  salts 
(soluble  ammonia) 

7 

Q 

0 

9 

10 

1  1 

(soluble  ammonia) 
(pp.  ammonia) 

pp.  basic 

pp. 
no  pp. 

colourless 
red 

pp.  most  alkaloid  precipitants 
phospho-molybdic  acid 

12 
13 

no  pp. 
no  pp. 

violet-blue 

special  test,  see  Part  I. 

U 

15 

1  R 
1  u 

17 

1  ft 

19 

sol.  yellow  to  red 
no  pp. 

yellow  pp. 
pp.  basic 
red  pp. 

(pp.  concntd.) 
(salt. soluble) 

yellow  ;  green  in  20  hours 

orange^ 
greenish 

(ferric  chloride,  dark  green  colour) 
(ammonia,  blue-green  colour) 

idem 

phospho-molybdic,  ferric  chloride,  etc. 
reacts  like  ammonium  hydrate 

21 

soluble  brown 

no  pp. 

pp.  gradual 

no  pp. 
no  pp. 

no  pp. 

light  yellow -v^green 
cherry- red-wgreen-blue-w  violet 

golden-yl. 

(soluble  in  ammonia) 
(hydrochloric  acid,  red  colour) 

22 

pp. 

no  pp. 

red 

soluble 

no  pp.  other  metallic  salts 

23 
24 

soluble  yellow  partialpp.* 

acids  pp.  from  alkaline  solution 
light  violet  red 

calcium  chloride,  yellow  crystalline  pp. 

*  Alcoholic  solution. 
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TABULAR  SUMMARY. 


§  182  PONICA.] 


Substance. 

Formula. 

Appearance  or 
Crystalline  Form. 

Melting  Pt. 

°C. 

Reaction. 

Taste. 

SOLVENTS. 

Water. 

Alcohol. 

Ether. 

Chloro- 
form. 

Other  Solvents. 

PUNICA 

Pelletierine  A 

bH  H  15  N  U 

liquid 

B.P.  195 

alkaline 

20  cold 

CO 

1VT  a  T  V»  it  1     no]  1  a 

iv±  e  inyi-peiiG- 

f!  H,„NO 

linn  tn 
liquid 

Tl  P  91  li 

£o  coin 

soluble 

tierine  A 

Pseudo-pelle- 

prismatic  crystals 

alkaline 

1  "LI 

soluble 

soluble 

tierine  A 

Iso-pelletierine  A 

T 

liquid 

T>  T>     i  n  c 

-B.r.  Ivo 

soluble 

very  sol. 

Pykus, 

Phlorrhizin  G 

J~i      IT      t\      .Q  TT  (~\ 

needles 

10() — I0i) 

neutral 

slight,  b., 

2,000  cold 

soluble 

ETC. 

then  swt. 

readily  wm. 

Phloretin 

i~i     TT  f\ 

1  OA 

180 

sweet 

scarcely 

soluble 

Quassia 

Quassiin  B 

4~i     TJ     i  \ 

KjW  H12U3 

pillars  or  plates 

215 — 217 

neutral 

very  b. 

222  cold 

soluble 

Que- 

Loxopterigine A 

/  i     F  T    XT  C\ 

amorphous 

O  1 

81 

alkaline 

bitter 

I'll-  -    1  i-l  - 

aimcultly 

soluble 

bracho 

Colorado 

■ 

Quebra- 

AspidospermineA 

C22H80N2O2 

needles  or  prisms 

205 — 206 

feebly 

bitter 

C*  C\C\C\          1  J 

6,000  cold 

If)       J*    f\f\  Ci/ 

48  of  99  % 

cho  bark 

alk. 

Aspidosper- 

CANA 

needles 

162 

soluble* 

soluble 

matine  A 

Aspidosamine  A 

idem 

crystalline 

100 

scarcely 

soluble 

Quebrachine  A 

i  i    tt    XT"  r\ 

crystalline 

214 — 216 

alkaline 

bitter 

scarcely 

 l  i  i 

sol.  not 

Hypoquebra- 

idem 

yellow  amorphous 

alkaline 

bitter 

soluble 

chine  A 

Quebrachamine  A 

needles  or  leaflets 

142 

bitter 

scarcely 

J  '  £C  111 

dimcultly 

Quercus 

Quercitrin  G 

yl.  micros,  plates 

160—200 

neutral 

bitter 

2,435  cold 

23  cold 

Quercetin 

C24H10O„  (?) 

yellow  needles 

250 

neutral 

bitter 

scarcely 

229  cold 

Ratanhia 

Ratanhine 

C10H13NO8 

needles  or  leaflets 

40—45 

neutral 

tasteless 

9,480  cold 

scarcely 

Rhamnus 

Rhamnin  G 

C2;1H2bOj4 

microscopic 

neutral 

□early 

soluble 

soluble 

needles  or  plates 

tasteless 

yellow 

Rhainnetin 

CnH10O, 

yl.  prismatic  pits. 

tasteless 

scarcely 

sol.  hot 

Frangulin  G 

C2oH2oOio 

yellow  needles 

226 

insoluble 

diff.  sol. 

Emodin 

C15Hln05 

micr.  orange  ndls. 

above  250 

insoluble 

soluble 

Rhinan- 

Rhinanthin  G 

C29HM02o(?) 

microscopic 

neutral 

bitter- 

soluble 

soluble 

THUS 

needles 

sweet 

00. 

soluble 

9  cold 

very  sol. 
scarcely 

scarcely 

diff. 
soluble 


lute 
soluble 

soluble 
sol.  hot 
soluble 


00 

soluble 
soluble 
very  sol. 


soluble 
soluble 


soluble 

soluble 

soluble 
soluble 
soluble 


diff.  diff 
scarcely  insoluble 
soluble 


scarcely 

scarcely 

soluble 
scarcely 

diff. 
insoluble 


scarcely 
scarcely 
diff. 


methyl  alcohol,  acetic 
acid 

methyl  alcl.,  hot  acetic 
benzene 
benzene,  acetone 


benzene,  amj  l  alcohol 

hot  petroleum  ether 

benzene 
amyl  alcohol 


difficultly  benzene 
amyl  alcohol 
warm  acetic 
benzene 


acetic  acid 

phenol 
hot  acetic 
amyl  alcohol 


If  freshly  precipitated. 
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[§  191  Rhinanthus. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

2 

3 

pp.  (not  bicarbs.) 
pp.  and  bicarbo- 
nates 

idem 

pp. 

no  pp. 

reduced 
pp. 

with  bichromate,  green 
with  bichromate,  intense  green 

... 

bromine  water,  phospho-molybdic,  etc. 
the  free  alkaloid  precipitates  lime 

4 
5 

pp.  (not  bicarbs.) 
soluble 

pp.  basic 

yellow  ;  red  at  30°-60°  C. 

(Frohde's  solution,  pure  blue) 

6 
7 

8 

soluble 

pp.  neutral 
no  pp. 

no  pp. 

idem 

colourless,  gradually  brown 
with  chromic,  violet 

red 

idem 

(Frohde's  solution,  brown) 
(Friihde's  solution,  violet~^blue) 

9 

10 

pp. 

pp. 

pp. 

with  Pb02,  red 
no  colour 

with  H2S04, 
red 

(Fehling's  solution,  reduced) 

11 

12 
13 

14 
15 
16 
17 

18 

19 
20 
21 
22 

pp.  and  carbs. 
pp.  resinous 

(pp.  ammonia) 
soluble,  yellow 
soluble,  yellow 
pp.,  soluble  excess 

pp.  alcohol,  no  pp. 
water 

soluble,  yellow 
soluble,  purple 
soluble,  cherry 
soluble,  yellow 

orange 
red* 
no  pp. 

no  pp. 

pp. 
no  pp. 

... 
no  pp. 

pp. 

yellow  to  red 
no  pp. 

pp. 
yellow 
yellow  to 
violet 

(reduced) 
(reduced) 

with  bichromate,  blue 
with  bichromate,  blue 
violet 

bluish  ;  with  bichrom.,  intense  bl. 
colourless 

emerald,  then  purple 

pure  HN03, 
colrless.;  fum- 
ing, see  Pt.  1. 

(Frohde's  solution,  blue) 

idem 
idem 

(ferric  chloride,  dark  green) 

idem 

(ferric  chloride,  violet) 

(ferric  chloride,  olive  green  dilute, 
reddish  concentrated) 
black  dyes  with  ferric  salts 
no  pp.  metallic  salts 
mercuric  chloride,  cupric  sulphate 
ferric  chloride,  no  colour 

Alcoholic  solution. 
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§  192  Rhus.] 


Substance. 

Formula. 

Appearance  or 
Crystalline  Form. 

Melting  Pt. 

°C. 

Reaction. 

Taste. 

Water. 

Alcohol. 

SOLV 

FjTHER. 

ENTS. 

Chloro- 
form. 

Other  Solvents 

Rhus 

Fustin  G 

C58H46032 

needles 

218—219 

soluble  hot 

easily 

diff. 

1 

Fisetin    •  . 

Ci5H10O6 

yellow  needles  or 

browns  at 

scarcely 

soluble 

diff. 

diff. 

difficultly  benzene 

2 

prisms 

270 

Robinia 

Robinin  G 

C2.5HS0Olc-5iH,O 

pale  yellow  ndls. 

195 

neutral 

astringt. 

soluble  hot 

sol.  hot 

insoluble 

3 

ROTTLERIA 

Rottlerin  B 

C22H.,0O(i 

yellow  crystals 

fusible 

soluble 

sol.  hot 

soluble 

4 

Rubus 

Villosin  G 

173  175 

bitter  in 

difficultly 

soluble 

scarcely 

insoluble 

5 

solution 

RUTA 

Rutin  G 

02SH280ls-2iH20 

yellow  needles 

chars 

b.  insoln. 

6 

Saffron 

Crocin  G 

red 

sweet 

soluble 

difficultly 

scarcely 

(solutions  red) 

7 

Crocetin 

C34H4609 

red 

scarcely 

easily 

easily 

8 

Picrocrocin  G 

prisms 

75 

... 

bitter* 

easily 

easily 

diff. 

soluble 

9 

Salix 

Salicin  G 

plates,  needles,  etc. 

above  100 

neutral 

bitter 

29  cold 

soluble 

insoluble 

amyl  alcohol 

10 

SaligeDin 

C7H„02 

plates  or  rhombhd. 

82 

15  cold 

readily 

readily 

11 

Helicin  G 

CiSH160, 

needles 

175 

neutral 

slightly 

64  cold 

soluble 

insoluble 

12 

bitter 

SOPHORA 

Sophorine  A 

amorphous 

alkaline 

soluble 

soluble 

soluble 

soluble 

13 

Saponaria 

Saponin  G 

C32H54018 

amorphous 

neutral 

sharp 

sol.  frothy 

sol.  hot 

insoluble 

soluble 

14 

Sapogenin 

CMH2202 

needles 

... 

soluble 

soluble 

15 

Sa  rsa- 

Smilacin  G 

C16H30O6+Aq 

needles 

neutral 

bitter  in 

sol.  hot 

sol,  hot 

insoluble 

soluble 

amyl  alcohol 

16 

PAKILLA 

solution 

(frothy) 

Glycyphyllin  G 

C21H2409+3H20 

crystalline 

175 — 180f 

soluble  hot 

sol.  hot 

slightly 

insoluble 

(insoluble  benzene) 

17 

SCILLA 

Scillain  G 

(N  free) 

amorphous 

bitter 

difficultly 

soluble 

diff. 

diff. 

18 

Scillin  B 

light  yellow  crys. 

difficultly 

soluble 

sol.  hot 

19 

Scillipicrin  B 

yellow,  amorphs. 

bitter 

soluble 

20 

Scillitoxin 

brown,  amorphs. 

insoluble 

soluble 

insoluble 

21 

Simaba 

Cedrine  A 

needles 

neutral 

bitter 

soluble 

soluble 

soluble 

22 

Valdivin  G  ? 

C18H.J46'i0-5H2O 

hexagonal  prisms 

230 

bitter 

600  cold 

190  absol. 

insoluble 

easily 
... 

23 

Sinapis 

Sinalbin  G 

CaoH44N2S20lc 

pale  yellow 

fusible 

soluble 

insol.  cold 

insoluble 

(insoluble  CS2) 

24 

needles 

absol.  X 

Sinapine-thio- 

CuiH^NOfl-HSCN 

prisms 

130 

neut.§ 

bitter 

soluble 

soluble 

insoluble 

... 

idem 

25 

cyanide  A 

yellow 

yellow 

(insoluble  benzene) 

Potass.  Myro- 

C10HleKNS2O10 

prisms 

fusible 

neutral 

bitter 

soluble 

difficultly 

insoluble 

insoluble 

2G 

nate  G 

'  Taste  characteristic.  f  Decomposed  at  110°-115°.  i  Keadily  in  hot  86  per  cent,  alcohol.  §  Free  Sinaphie  is  alkaline. 
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[§  207  Sinapis. 


Cacstic  Alkalies. 


Lead 
Acetate. 


Tannic  Acid. 


Platinum 
Chloride. 


Gold  Chloride. 


Sulphuric  Acid,  Concentrated. 


Nitric  Acid, 
Concentrated. 


Sundry  Precititants,  etc. 


soluble 


soluble,  yellow 
deep  red  solution 
gradual  yellow 
colour 

sol.  (decomposed) 


pp.  neutral 
yl.  pp.* 

pp.  basic 
no  pp.* 
pp.  basic 


red  pp. 
warmf 


8 

soluble  red 

pp.  basic 

9 

sol.(decomposed)i 

10 

soluble 

no  pp.§ 

11 

soluble 

no  pp. 

12 

soluble 

13 

14 

soluble  frothy 

pp. 

15 

soluble 

16 

soluble 

pp.  (alco- 

holic) 

17 

soluble 

pp.  basic 

18 

no  pp. 

19 

20 

21 

22 

23 

no  pp. 

24 

soluble  yellow 

25 

idem 

26 

pp.  neutral 

pp 


PP 


pp 
pp 


(red 


need) 


pp. 


pic.  ac.  formed 

brown  ;  with  water,  deep  violet 
deep  blue-v~violet~vred~vbrown  blue~vbrown 


idem 

(dilute  acids  give  volatile  oil,  etc.) 
red  (water  precipitates  Rutilin) 
intense  red 
yellow 


yellow-red  to  violet 
gradual  violet 
dark  red  ;  violet  warm 


brown  (fluorescent  green) 
red-brown 

red~>-brown 

colourless 


soluble 
soluble 


yellow  ~vgn. 

yl.  ;  gn.  warm 

colourless 
transient  red 


ferric  chloride,  green  black 

Fehling  reduced 
ferric  chloride,  no  change 

copper  sulphate,  green  pp. 


Fehling  reduced  on  warming 
(Frohde,  magnificent  violet) 
(ferric  chloride,  indigo-blue) 
(no  violet  with  Frohde) 

(ferric  chloride,  blood-red) 
Fehling  reduced  slowly 
Fehling,  slight  reduction 
Fehling  reduced 


concentrated  HC1,  gradual  green  pp. 

(hygroscopic) 

pp.  by  most  alkaloid  reagents 
Fehling  reduced  after  decomposition 
Fehling  reduced,  some  CuS  formed 

(ferric  chloride,  blood-red  warm) 


Alcoholic  solution. 


't  Pp.  due  to  Crocetin,  hydrolysis  taking  place. 


t  Volatile  oil  produced. 


§  Basic  lead  acetate  pp.  if  concentrated. 
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§  208  SOLANUM.] 


TABULAE  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Meltino  Ft. 

°C. 


Reaction. 


Taste. 


SOLVENTS. 


Water. 


Alcohol. 


Ether. 


Chloro- 


Other  Solvents. 


Solan um    Solanine  A-G 


|Solanidine  A 

iJurubebine  A 
Dulcamarin  B 
[Grandiflorine  A 
Spaktium  [Sparteine  A 
Scoparin  G 
Spigeline  A 
Strophanthin  G 


Spigelia 
Stro- 
phanti us 
Strych- 

NOS,  ETC, 


Syringa 


Taraxa- 
cum 
Taxus 
Thalic- 

TRUM 

Thea 


Strychnine  A 
Brucine  A 
Curarine  A 

Akazgine  A 
Gelsemine  A 
Syringin  G 
Syringopicrin  B 

Taraxacin  B 

Taxine  A 
Macrocarpine  A 
Thalictrine  A 

Theine  Af 

Theophylline  A 
Theobromine  A 
Oamellin  G 
Assamic  Acid  G 


C,5H41NO, 


(Molec.Wt.  236-4) 
C15H16N2 
C-2iH22O10 

G29H44014 

C21H22N202 
C23H2GN204 
C10HWN 


C22fJ38N204 
C17H240,,+Aq 

G2gH240i7 


C  58-36  7„ 


CHH10N4O2+H2O 

C7HKN402  +  H.>0 
C7HHN40, 

G'^H^Ojr, 

fisH.^Oio 


4-sided  prisms 


needles 

amorphous 

amorphous 
liquid 
pale  yellow  crys. 

crystalline 
crystalline  or 
amorphous 
4-sided  prisms 
prisms,  plates,  etc. 
crystalline  (from 
CHCl:t) 
amorphous 
crystalline 
needles 
yellow,  amorphs. 

crystalline 


235 


feebly  bitter  & 
alk.  hot 


>08  alkaline1  bitter  & 
sharp 
bitter 
bitter 
bitter 
bitter 


B.P.  276*, alkaline 

volatile  alkaline 
172-5     j  faintly 
acid 
alkaline 
alkaline 
feebly 
alk. 
alkaline 


178 


fusible 

45 
191—192 
under  100!slightly 
acid 

fusible  neutral 


neutral 


amorphs.  (crys.  ?)  |  80—82 
yellow  needles  blackens 
radiate  needles 


silky  needles 


crystalline 
micros,  needles 


not  f  us. 


neutral 
alkaline 

feebly 
alk. 

neutral 


bitter 
very 
bitter 
idem 
bitter 
bitter 

bitter 
bitter 
tasteless 
bitter 

bitter 

bitter 


bitter 


bitter 


scarcely 

scarcely 
difficultly 

insoluble 
scarcely 

soluble  hot 
soluble 
soluble 

6,667  cold 
850  cold 


13,000  cold 
difficultly 
soluble  hot 
soluble 

soluble  hot 

scarcely 
insoluble 
scarcely 

98  cold 

soluble 
1,600  at0° 

soluble 


soluble 
hot 

soluble 

soluble 

soluble 
soluble 
soluble 
soluble 
55  cold 


4,000 

soluble 

insoluble 
soluble 


soluble 

soluble 
insoluble 

soluble 


insoluble!  insoluble 


120  cold  1,250 
readilyhot  notabsol. 
oo  insoluble! 

60absol.  120abso. 
difficultly  I  soluble 
sol.  hot  insoluble 
soluble  insoluble 

i  soluble 

readily  readily 
soluble  insoluble 


soluble 
97  cold 


soluble 
194  cold 


soluble 
1,400  cold  sparingly 


insol.  (?)  % 


5  to  7 
about  2 
diff. 

soluble 
soluble 
soluble 


soluble 
soluble 
soluble 

diff. 


amyl  alcohol 

benzene 

acetic  ether 
petroleum  ether 

acetone 

160  benzene 
64  benzene 


benzene,  CS2 

idem 


carbon  bisulphide 
amyl  alcohol 

benzene,  amyl  alcohol 


*  Authorities  differ. 


f  Caffeine. 


{  Precipitates  the  aqueous  solution  as  jelly. 
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[§  218  The  a. 


Caustic  Alkalies. 

Lead 
Acetate. 

Tannic  Acid. 

Platinum 
Chloride. 

Gold  Chloride. 

Sulphuric  Acid,  Concentrated. 

Nitric  Acid, 
Concentrated. 

Sundry  Precipitants,  etc. 

1 

pp.  amorphous 

pp. 

not  dilute 

reduced 

light  reddish-yellow 

colourless  ~* 

phospho-molybdic,  etc. 

purple^ 
i  i 

colourless 

2 

pp.  jelly 

(salts  difficultly  soluble  in  water) 

3 

no  pp. 

pp.  most  alkaloid  reagents 

4 

soluble  red-brown 

pp.  basic 

pp. 

red,  then  rose-colour 

5 

decompose 

cloud 

yellow  pp. 

yellow,  then  red 

purplish 

Mayer's  solution,  ammonia 

6 

pp.  soluble  excess 

pp. 

idem 

colourless 

colourless 

picric  acid,  phospho-molybdic,  etc. 

7 

sol.  green-yellow 

pp.  gn.-yl. 

(no  pp.  mercuric  chloride) 

8 

Mayer's  solution,  etc. 

9 

soluble  yellow 

no  pp. 

no  pp. 

no  pp. 

no  pp. 

yellow,  then  series  of  colours ;  see 

palebn.;  series 

no  pp.  usual  reagents 

Part  I. 

colours  warm 

10 

pp.  insol.  excess 

no  pp. 

pp. 

yellow 

pp. 

colourless 

slight  yellow 

Mayer's  solution,  150,000 

11 

pp.  (1  in  500) 

no  pp. 

pp. 

idem 

dirty  yellow 

colourless  with  pure  acid 

blood-red 

idem— feebly  1  in  50,000 

12 

pp. 

yellow 

red  (or  blue,  then  red) 

purple 

phospho-molybdic,  Mayer's  solution,  etc. 

J  0 

pp.  and  carbs. 

pp. 

pp. 

pp. 

colourless 

idem 

14 

pp.  soluble  excess 

no  pp. 

pp.  sol.  hot 

pp.  sol.  hot 

y  ellow  ~vred -brown 

greenish-yl. 

Picric  acid,  yellow  crystals 

15 

no  pp.  nl. 

idem 

idem 

no  pp.  metallic  salts 

16 

no  pp. 

pp. 

violet 

(Fehling  not  reduced) 

17 

no  pp.  basic 
pp 

18 

pp. 

pp. 

no  pp.  ? 

intense  pnrple-violet 

yellow-brown 

(Frohde,  red -violet) 

1  Q 

decomposed 

no  pp.  basic 

silver-nitrate 

20 

colourless  (green  with  fuming 

with  HoS04, 

gives  reactions  with  alkaloid  tests 

21 

cloud 

acid) 

deep  green 

no  pp. 

pp.  concen- 
trated 

gradually 

colourless  (21  hours) 

colourless* 

imperfectly  precipitated  by  reagents 

22 

(soluble  ammonia) 

idem 

idem 

closely  resembles  Theine 

2:', 

pp.  soluble  excess 

no  pp. 

cloud 

brosvn  flocks 

slowly  needls. 

colourless  24  hours 

idem 

silver  nitrate,  crystalline 

24 

red 

red 

(Fehling  reduced) 

25 

PP- 

yellowwred-wblue-wviolet 

yellow 

(yields  Sapogenin) 

*  See  test,  Part  I. 

19 
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§  219  Trianosperma.] 


TABULAR  SUMMARY. 


Substance. 


Formula. 


Appearance  or 
Crystalline  Form. 


Melting  Pt. 
°C. 


Reaction 


Taste. 


SOLVENTS. 


Water. 


Alcohol. 


Ether. 


Chloro- 
form. 


Other  Solvents. 


Triano- 

SPERMA 

Trigo- 

NELLA 

Tylo- 

PHORA 

Urechitis 


ustilago 
Vallakia 
Vario- 

LARIA 

Veratrum 


Vernonia 

VlCIA 

Xanthium 
Xanth- 

OXYLON 


Trianospermine  A 
Trianospermi- 

tine  A 
Trigonelline  A 

Tylophorine  A 

Urechitin  G 

Urechitoxin  G 
Ustilagine  A 
Vellarin  B 
Variolarin  B 
Picrolichenin  B 
Veratrine  A 
Jervine  A 
Sabadilline  A 
Sabadine  A 
Sabadinine  A 
Veratroidine  A 

Pseudojervine  A 
Protoveratrine  A 

Protoveratri- 

dine  A 
Vernonin  G 
Vicine  A 

Xanth  ostru- 

marin  G 
Artarine  A 


C28H4208+Aq 

C32H4!lNOn 
!26H:i7NO;J  +  2H20 
C,oH.,6N205 
C.29H51N08 
C27H45N08 
C61H78N201(; 

C29H4!)N012 
CS2H51NOu 

C26H45-N08 
CMH51*Nn021  ? 

C21H23N04 


needles 
crystalline 

flat  prisms 

idem 

needles  or  prisms 

not  readily  crys. 

yellow  oily 

needles 
rhombohedra 
crys.  or  varnish 
ndls.  (from  alcl.) 
crys.  or  varnish 

crystalline 
hair-like  crystals 
crystalline 

rhombic  crys. 
microscopic 
4-sided  plates 

idem 

amorphous 
needles 


amorphous 


decomp. 


110 
205 

237—  39 

238-  240 
indefinite 
about  149 

blackens 

245—250 

265 


180 


alkaline 

neutral 
alkaline 


neutral 

acid 
alkaline 

alkaline 


240 


sharp 
tasteless 


very 
bitter 

bitter 
bitter 

bitter 
burning 

sharp 


bitter 


bitter 


1 

soluble 

soluble 

insoluble 

... 

insoluble 

difficultly 

soluble 

very 

soluble 

insoluble 

insoluble 

insoluble  benzene 

soluble 

sparingly 

soluble 

soluble 

soluble 

easily 

benzene,  amyl  alcohol 

not 

A  '.  PC  ..14-1  

difficultly 

■•• 

soluble 

_  i  1. 1 
soluble 

idem 

soluble 

soluble 

soluble 

emulsion 

soluble 

soluble 

oils 

insoluble 

soluble 

~    1  Ll 

soluble 

ditt.  not 

soluble 

™    1  Ul 

soluble 

••• 

oils 

insol.  cold 

 i  i  i  _ 

soluble 

soluble 

soluble 

amyl  alcohol,  benzene 

slightly 

soluble 

diff. 

soluble 

1,625  benzene 

soluble 

soluble 

benzene 

readily 

readily 

••• 

 i  1 1„ 

soluble 

soluble 

diff. 

soluble 

*"'* 

very 

readily 

readily 

benzene 

soluble 

184  absol. 

- 

4 

372  benzene 

LUiiiouiiiy 

insoluble 

uilt.  not 

lllbOlU  Ulc  UotlZcIltJ 

hot 

scarcely 

insoluble 

scarcely 

idem 

soluble 

slightly 

slightly 

108 

insoluble 

absolute 

soluble 

soluble 

insoluble 

scarcely 

soluble 

diff. 

(insoluble  benzene) 

warm 
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[§  233  Xanthoxylon. 


Caustic  Alkalies. 


insoluble 
(no  colour) 
sol.  gradual  red 
pp.  incomplete 

no  pp. 
soluble  (pp.  hot) 


pp. 

(pp.  ammonia) 

soluble 
soluble  yellow 


Lead 
Acetate. 


pp.  basic 


Tannic  Acid. 


pp.  yellow 


pp. 


no  pp. 
pp. 

no  pp. 


Platinum 
Chloride. 


Gold  Chloride 


pp. 


no  pp. 


not  dilute 
not  dilute 


no  pp. 
no  pp. 


(salt  m.p.1820) 
not  dilute 


pp. 


Sulphuric  Acid,  Concentrated. 


red-brown~vgreen<wblue 


yellow  •wred-wmauve-wpurple 

idem 

brown ~vintense  green 
(acids  pp.  from  ammoniacal  soln.) 
colourless 
colourless 
yellow~vcarmine 
yellow  to  greenish-brown 
red 

yellow^blood-red~^violet 
persistent  blood-red 
yellow-v^orange-red  (fluorescent) 

no  colours  if  pure 
gradual  green~vblue~v violet 

violet~vcherry-red 

brown~«purple 


colourless  (blood-red  with  KN03) 


Nitric  Acid, 
Concentrated. 


Sundry  Precipitants,  etc. 


purple-red 


colourless 

yellow 
no  effect 

yellow 
no  colour 

transient  rose 
~vyellow 
no  colour 


(violet  after 
evaporation) 


pp.  usual  reagents 

(ferric  chloride,  red  colour) 

(oxidizing  agents  hasten  colours  with 
sulphuric  acid) 

(ferric  chloride,  dark  yellow  colour) 
(soluble  in  ammonia) 

(soluble  in  ammonia,  red) 
iodo-potassic  iodide,  etc. 
(H.2S04  with  sugar,  blue) 
phospho-molybdic,  Mayer's  solution 
(soluble  in  ammonia,  pp.  on  heating) 

pp.  most  alkaloid  reagents 

phospho-molybdic,  Mayer's  solution 

idem 

picric  acid,  Mayer's  solution 


(dry  NH3,  purple) 
ferric  chloride,  dark  green  pp. 
Mayer's  solution,  etc. 


PART  III. 


CLASSIFICATION"    OF    EEACTIOIS,  ETC 


1.  REACTION  WITH  ALKALINITY  TESTS. 

The  behaviour  towards  litmus  is  so  easily  seen  on  reference  to  column  6, 
in  Part  II.,  that  another  list  here  appears  unnecessary. 

Towards  Phenolphthalein,  it  is  interesting  to  note  that  nearly  all 
alkaloids  are  neutral  ;  solutions  of  their  salts  being  indicated  as  if  the 
acids  were  free.    The  following  are  exceptions,  i.e.,  react  alkaline  to 
phenolphthalein  : 
Atropine. 


Coniine. 
Homatropine. 
See  Plugge,  Arch.  Pharm.,  [3],  25,  45. 


Hyoscine. 
Hyoscyamine. 
Nicotine. 


2a.  SOLUBILITY  IN  WATER. 

The  following  substances  are  soluble  in  water,  and  may  be  regarded  as 
exceptions,  for  the  greater  number  of  the  A.,  G.  and  B.  are  insoluble. 
Those  in  italics  are  very  soluble  ;  oo  =  miscible  in  all  proportions  ;  those 
in  brackets  are  soluble  with  difficulty  ;  df.c.=:difficultly  cold. 


Alkaloids. 

Acolyctine. 

Aconine. 

Anagyrine. 

Arecaidine. 

Arecaine. 

Arecoline. 

Aspidospermatine. 

Atropine,  1  in  200. 

[Bacharine,  df.c] 

Berberine,  1  in  300; 

Caffeine. 


Calabarine. 
Cedrine. 

Chrysanthemine. 
Codeine,  1  in  80. 
[Colchiceine,  df.c,  sol. 

hot,] 
Colchicine,  very. 
Conhydrine. 
Coniine,  1  in  100. 
Cuprine. 
Curarine. 
Cynapine. 
Cytisine  oo. 


Dibromapophylline. 

Ecboline. 

Ecgonine,  very. 

Ecbitamine. 

[Ephedrine.*] 

Ergotine. 

Erythrophlceine. 

Glaucopicrine. 

Guachamanine. 

Guvacine. 

Heliotropine. 

Hyoscyamine. 

Isopelletierine. 


Jaborine. 

Laburnine. 

Lobeliine. 

[Lupanine.*] 

Lupinidine. 

Lycoctonine. 

Macrocarpine  (?). 

Mandragorine. 

Metbylpelletierine. 

[Morrenine.*] 

Muscarine  oc. 

Nicotine. 

Pelletierine. 

Piliganine. 

Pilocarpidine. 

Pilocarpine. 

Piperidine  <x. 

Piturine. 

Pseudaconine. 

Pseudo  pelletierine. 

Sabadilline,  very. 

Sabadinine. 

Sabatrine. 

Sinapine  thiocyanide 

(yellow). 
Sophorine. 
Spigeline. 

[Staphisagrine,    1  in 

200.] 
Theine.  1  in  98. 
Theophylline. 
Trianospermine. 


Trigonelline,  very. 
Ulexine,  very. 
[Valdivine,  hot.] 
[Violine,  df.] 

Glucosides. 
Achillein. 
Adonin. 
Amygdalin. 
Aphrodtescin. 
Apocynein. 
[Arbutin,   df.c,  sol. 

hot.] 
[Asclepiadin,  df.] 
[Asebotin,  df.] 
Bergenin. 
Bryonin. 
Cathartic  acid. 
Chain  aelirin. 
Colocynthin. 
Coniferin,  1  in  196. 
Convallamarin. 
Convolvulin. 
Coriamyrtin. 
Crocin,  reddish-yellow. 
[Cyclamin.] 
[Datiscin,    df.c,  sol. 

hot.] 
Digitalein. 
[Digitalin.*]  i 
Digitonhi  co. 
Echugin. 


Fabianin. 
[Fustin,  sol.  hot.] 
Gentiopicrin. 
Globularin. 
Gratiosolin. 
Helicin,  1  in  G4. 
Indican. 
Loliin. 

[Menyanthin,  df.c,  sol. 
hot.] 

[Murrayin,  df.c,  sol. 
hot.] 

Naringin,  1  in  300. 
Paristyphnin. 
Pinipicrin. 
Propasscinic  acid. 
Rhamnin  (yellow). 
Rbinanthin. 
[Robinin,    df.c,  sol. 

hot.] 
Salicin. 
Saponin. 

Scoparin,      greenish  - 

yellow. 
Sinalbin. 
SophoriD. 
Strophanthin. 
Thevetin,  1  in  122. 

Amaroids,  etc. 

Agoniapicrin.  .  . 

Andirin. 


*  Authorities  differ. 


Solubility.] 
Andromedotoxin . 
Angelin. 

[Anemonin,  df.c,  sol. 

hot.] 
Antiarin,  1  in  250. 
Aristolochin. 
[Carapin,  not  easily.] 
[Carobin,  sol.  hot.] 
Ecbalin. 
Elaterin,  df.c] 
Glycyrrhizin. 
[Guacin,  df.c, sol.  hot.] 
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df 


Hydroelaterin 
Hysenanchin. 
Junipicrin. 
Karakin. 
[Lactucin, 

hot.] 
Linarin. 
Meconoisin. 
Melonemetin 
Mudarin. 
Odollin. 
Ononid. 


C, 


sol. 


Ophelic  acid. 

Panaquilon. 

Picrocrocin. 

Picrotoxin. 

Quassiin,  1  in  222. 

Rottlerin. 

Scillipicrin. 

[Sikimin  ?] 

Syringopicrin. 

Tanacetin. 

Tulucunnin,  1  in  150. 
Vaccinin. 


2b.  SOLUBILITY  IN  ALCOHOL. 

Alkaloids,  amaroids,  and  glucosides  are  as  a  rule  soluble  in  alcohol  ; 
the  following  are  exceptions,  i.e,  are  insoluble  or  difficultly  soluble. 

c.  =  cold,  h.  =  hot,  df.  =  difficultly,  sc.  =  scarcely,  sp.  =  sparingly,  abs.  = 
absolute  alcohol. 


Alkaloids. 

Angeline. 
Anthemine. 
Apophyllenic  acid. 
Arecaidine,  sc.  abs. 
Arecaine. 
Calycanthine. 
Chairamine,  1  in  540. 
[Chelidonine.*] 
[Conessine,  df.] 
Cryptopine,   1,200  c, 

sol.  hot.] 
[Geissospermine,  df.c] 
[Gelsemine,  df.] 
Guachamauine. 

Harmaline,  df.] 

Harmine,  df.] 

Laudanine,  df.c] 

Lupanine,  df.] 
Narceine,  1  in  945. 


Oxynarcotine,  df.  h. 
[Papaverine,  df.c] 
Protovtratridine,  sc. 
Pseudomorphine. 
fQuebrachamine,  df.c] 
[Quebrachine,  df.c] 
Rheadine,  sc. 
Solanicine,  sc. 
Strychnine. 
Tbalictrine. 
Thebaicine,  df.  h. 
Thebenine,  df.  h. 
Theobromine,  1,400  c. 
Trianospermitine,  df. 
Vicine. 

Glucosides. 

[Agoniadin,  df.] 
[Amygdalin,  df.J 
[Coniferin,  df.] 


[Crocin,  df.  strong 
alcohol.] 

Cyclamin,  sp. 

[Daphnetin,  df.c] 

[Digitonin,  df.c] 

[Digitoxin,  df.c] 

[Diosmin.*] 

[Fragariamarin,  df.] 

[KVangulin.df.if  pure.] 

[Fraxin,  df.c] 

GonolobiD. 

[Helleborein,  df.] 

[Lupinin,  df.] 

[Myronate  of  potas- 
sium, df.] 

[Ononin,  df.] 

[Rutin,  df.c] 

[Saponin,  df.c] 

Sinalbin,  c. 

[Smilacin,  df.c] 


Amaroids,  etc. 

[Anemonin,  df.c,  sol. 
hot.] 

Cantharidin,  1  in  800. 


Carobin. 

Echitin,  1  in  1,430. 
Glycyrrhizin,  sp. 
[Hydrocarotin,  c,  sol. 
hot.] 
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[Solubility. 
[Meconin,  1  in  700  c, 

sol.  hot.] 
[Oreoselon,  df.] 
[Rottlerin,  df.] 


2c.  SOLUBILITY  IN  ETHER. 

More  of  the  alkaloids  and  bitter  principles  (amaroids)  are  soluble  than 
insoluble  in  ether ;  the  first  two  lists  at  foot  give  substances  of  these 
classes  that  are  insoluble  or  difficultly  soluble.  With  regard  to  gluco- 
sides, however,  the  reverse  is  the  case  ;  in  fact  glucosides  are  almost 
invariably  insoluble  in  ether;  the  third  list  below  gives  exceptions  to 
this  rule. 


Alkaloids  insoluble 
in  ether,  or  diffi- 
cultly soluble. 

Acolyctine. 
Aconine. 

Alpha-oxy-cinchonine. 

Anchietine. 

Angeline. 

Anthemine. 

Apophyllenic  acid. 

Arecaidine. 

Arecaine. 

[Aribine,  df.] 

Artarine,  df.  hot. 

Atherosperrniue. 

Bacharine. 

Beta-oxy-cinchonine. 
Brucine. 
[Chelidonine.*] 
Chrysanthemine. 
[Cinchamidine,  df.] 
Cinchonibine. 
[Cinchonidine,  df.] 
Cinchonifine. 


Cinchonine,  very  df. 

Conessine. 

Cryptopine. 

[Cupreine,  df.] 

Cuprine. 

Curarine. 

Cynapine. 

Cytisine. 

Ecboline. 

Ecgonine. 

[Emetine,   df.c,  sol. 

hot.] 
Ergotine. 
Erythrophlceine. 
Fumarine. 
Geissospermine. 
[Glaucopicrine,  df.] 
[Gnoscopine,  df.] 
[Harmaline,  df.] 
[Harmine,  df.] 
[Homoquinine,  df.] 
[Hydroquinidine,  df.] 
[igasurine,  df.] 
Imperialine,  sp. 
Jervine,  1  in  268. 


Laburnine,  very  df. 
[Lanthopine,  df.] 
Laudanine,  1  in  647. 
Laurotetanine,  sp. 
Morphine. 
Muscarine. 
Narceine. 
Oxynarcotine. 
Papaverine,  1  in  258. 
[Piliganine,  df.] 
Pilocarpidine. 
Protoveratridi  n  e. 
Protoveratrine. 
Pseudaconine,  df. 
Pseudojervine,    1  in 

1,021. 
Pseudomorphine. 
[Quebrachamine,  df.] 
[Quebrachine,  df.] 
Rheadine,  1  in  1,280. 
Sabadilline. 
Sinapine  thiocyanide. 
Solanicine,  1  in  2,000. 
Staphisagrine. 
Strychnine. 


*  Authorities  differ. 
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Solubility  concluded. 


Surinamine. 
Tarnine. 
Thebaicine. 
Thebenine. 

Theobromine,     1  in 

17,000. 
Trianospermine. 
Trigonelline. 
Tritopine,  sp. 
Ulexine. 
Valdivine. 
Xanthopuccine. 

Amaroids,  etc,  in- 
soluble or  difficultly 
soluble  in  Ether. 

Aloin,  very  df. 
Andromedotoxin. 
Angosturin. 
Anemonin,  sc. 
Calumbin,  df. 
Cantharidin,  1  in  900. 
[Carapin,  not  easily.] 


Carobin. 

Chrysin. 

Cnicin,  sc. 

Coccognin. 

Dulcamarin. 

Elaterid. 

Elaterin,  1  in  290. 
Gentiopicrin. 
Glycyphyllin. 
Hymenodictyon, 
amaroid  from. 
Ilixanthin. 
Karakin. 
Lactucin. 
Lygustron. 
Melonemetin. 
Mudarin. 
[Oreoselon.  df.] 
Panaquilon. 
[Physalin,  df.] 
Picrocrocin. 
Pimpinellin. 
Piscidin. 

[Podophyllotoxin,  df.] 


3.  ALKALINE  HYDRATES  (Caustic  Soda  and  Potash).— Alkaloids 
are  usually  precipitated,  many  being  soluble  in  excess  of  the  reagent ;  the 
majority  of  the  Glucosides  and  Amaroids  are  soluble. 

Substances  soluble  in  water  are  not  precipitated  by  caustic  alkalies, 
except  perhaps  from  concentrated  solutions. 

cb.  =  pp.  also  by  carbonates,  sol.  xs.  =  soluble  in  excess  of  caustic  alkalies, 
sc.  =  scarcely,  df.=difficultly,  crys.  =crystalline. 


I.  Alkaloids  precipi- 
tated. 

Aconitine,     cb.,  sc. 
sol.  xs. 


Akazgine,  cb. 
Alpha-oxy-cinchcnine. 
Alstonidine. 
Alstonine. 
Anthocercine,  cb. 

*  Authorities  differ. 
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[Quassiin,  df.] 

Scillotoxin. 

Sennapicrin. 

Syringopicrin. 

Tanacetin. 

Tulucunnin. 

Vaccinin. 

Glucosides  soluble  in 
Ether. 

Acorin. 

[Chinovin,  df.] 

[Coriamyrtin  ?J 

[Digitalin.*] 

Diosmin. 

Fabianin. 

Fabiin. 

[Indican.*] 

Jalapin. 

Sophorin. 

Tampicin. 

Urechitin. 


Apocinchonicine. 
Apocinchonidine. 
Apocinchonine. 
Apoquinidine,  df.  sol. 
xs. 


?  REACTIONS,  ETC. 

Apoquinine,  sol.  xs. 
Aribine,  cb. 
Aricine,  cb. 
Aristolochine. 
Aspidospermine. 
Atherospermine,  cb. 
[Atropine,  if  coned., 

sol.  xs.] 
Bebeerine,  cb.,  df.  sol. 

xs. 

Beta-oxy-cinchonine. 
Boldine,  sol.  xs. 
Brucine,  cb. 
Cannabinine. 
Carpaine. 
Chairamidine,  cb. 
Chairamine,  insol.  xs. 
Chelerythrine. 
Cinchonibine. 
Cinchonidine,  cb. 
Cinchonifine. 
Cinchonigine. 
Cinchoniline. 
Cinchonine. 
Cocaine,  insol.  xs. 
Cocamine. 
Codamine,  sol.  xs. 
Codeine,  partly;  not 
cb. 

[Colchicine.] 
Conchairamidine,  cb. 
Conchairamine,  insol. 
xs. 

Concusconine. 
Corydaline,  sol.  xs. 
Cotarnine,  sc.  sol.  xs. 
Cryptopine,  insol.  xs. 
Cupreine,  sol.  xs. 
Cuscamine. 
Damascenine,  cb.,  oily. 


[Alkali 
Delphinine,  cb.,  insol. 
xs. 

Diapocinchonine. 
[Echitenine,  if  coned.] 
Emetine,  cb. 
Erythrophlceine. 
Fumarine. 
Geissospermine,  cb. 
Gelsemine,  sol.  xs. 
Glaucine. 
Glaucopiciine. 
Gnoscopine,  insol.  xs. 
Harmaline,  cb. 
Harmine. 
Heliotropine,  oily 
Hydrastine. 
Hydroquinine. 
Hymenodictyonine, 
gelat. 

Hyoscyamine,  as  Atro- 
pine. 
Hypoquebrachine. 
Igasurine,  sol.  xs. 
Imperialine,  cb. 
Isocinchonine. 
Isopelletierine. 
Laudanine,  sol.  xs. 
Laudanosine  (?). 
Laurotetanine,  sol.  xs. 
Lupinine. 

[Lycopodine,  if  coned.] 
Menispermine. 
Methylpelletierine 
Morphine,  sol.  xs. 
Narceine. 

Narcotine,  insol.  xs. 
Oxynarcotine. 
Papaveramine,  sc.  sol. 
xs. 

Papaverine. 


ne  Hydrates  (3). 
Paytine,  df.  sol.  xs. 
Peiletierine. 
[Physostigmine,  if 

coned.] 
Piliganine. 
Pithecolobine,  oily. 
Protopine,  insol.  xe. 
Protoveratrine. 
Psendopelletierine. 
Quebrachine,  cb. 
Quinamicine. 
Qoinicine,  partly. 
Quinine,  cb. 
Ratanhine,  sol.  xs. 
Rheadine,  df.  sol.  xs. 
Solanidine. 
Solanine. 
Sparteine,  sol.  xs. 
Strychnine,  crys. 
Taxine. 

Thebaicine,  sc.  sol.  xs. 
Thebaine,  insol.  xs. 
Theobromine,  sol.  xs. 
Tritopine,  insol.  xs. 
Ulexine,  sol.  xs. 
Veratralbine. 
"Veratrine,  cb. 

II.  Glucosides,  Ama- 
roids, etc.,  insoluble 
in  Caustic  Alkalies. 

Aristolochin. 

Derrid. 

Euphorbon. 

Gardenin. 

Hurin. 

Ilixanthin. 

Laserpitin. 

Liriodendrin. 


Alkaline  Hydrai 
Phillyrin. 
Populin. 
Sapotin. 
Sikimiri. 
Vellarin. 

III.  Alkaloids  not 
precipitated  or 
soluble. 

(See  also  I.  for  some 
alkaloids  that  are 
soluble  in  excess.) 

Aconine. 

Adansonine. 

Apomorjihine. 

Arecoline. 

[Atropine,  see  I.] 

Benzoyl-ecgonine. 

Chrysanthemine. 

Colchiceine. 

[Colchicine.] 

Conhydrine. 

Coniine. 

Cupronine. 

Cytisine. 

Ecgonine. 

Eupatorine. 

[Gelsemine,  see  I.] 

[Hyoscyamine,  see  I.] 

Lanthopine. 

[Lycopodine,  see  I.] 

Meconidine. 

[Morphine,  see  I.] 

Nandinine. 

Nartinic  Acid. 

Nicotine. 

Physostigmine. 

Picraconitine,  pp.  hot 

Pseudomorphine. 

Sabadilline. 


res  (3).] 
Sabadine. 
Sabadinine. 
Sabatrine. 

Sinapine  thiocyanide. 
[Sparteine,  see  I.] 
!Surinamine. 
[Thebenine,  see  I.] 
Theine. 
Theobromine. 
Ulexine. 
Vicine. 

IV.  Grlucosides.Ama- 
roids,  etc.,  soluble 
in  Caustic  Alka- 
lies. 

(y.  =  yellow,  r.  =  red, 
pi.  =  purple,  bn.= 
brown,  gn.  =  green.) 

Absynthiin. 
iEsculetin,  y. 
iEsculin. 

[Agoniadin,  sol.  hot.] 
Aloin,  y. 
Anemonin. 
Angosturin. 
Antiarin. 
Apiin. 
Araliin. 
Arnicin. 
Baphiin  (?). 
Brucamarin. 
Caincin. 
Calendulin. 
Calumbin. 
Cantharidin. 
Capsicin. 
Cathartic  Acid. 
Cephalanthin. 


CLASSIFICATION  OF 

[Ceratophyllin,  sol. 

hot.] 
Chicorin,  y. 
Chrysin,  y. 
Cicutoxin. 
Convolvulin. 
Crocin,  y. 
Daphnetin,  r. 
Daphnin,  y. 
Datiscin,  deep  y. 
Diosmin,  y. 
Dulcarnarin,  r.-bn. 
Ecbalin.  if 
Elaterid. 
Elaterin. 
Emodin,  r. 
Erythrocentaurin. 
Fabianin,  deep  y. 
Fabiin. 
Fisetin. 
Frangulin,  pi. 
Fraxin,  y. 
Fustin. 

Gentiopicrin,  y. 
Gemn  bitter. 
Glycyphyllin. 
Glycyrrhizin,  r.-y. 
Helixin,  gn. 
Helleborein. 
Hesperidin. 
Hop  resins. 
Indican,  decomp. 
Jalapin. 
Karakin. 
Kosin. 
Lictucin,  r. 
Laserol,  y. 
Lignoin,  bn. 
Limonin. 
Linin,  y. 


'  REACTIONS,  ETC. 

Lupinin. 
I  Mangostin. 
Meconic  Acid. 
Meconin. 
Melanthin. 
Murrayin. 
Ophelic  Acid. 
Opionin. 
Panaquilon,  bn. 
Paristyphnin,  y. 
Phillygenin. 
Pbloretin. 
Phlorrhizin. 


I.  Alkaloids. 

Acolyctine. 

Aconine, sol.  in  excess. 

Nicotine.     The  free 

alkaloid  gives  pp.  of 

Pb(OH)2. 
Sparteine. 
Theobromine,  be. 

II.  Glucosides  or 
their  derivatives. 

iEscinic  acid,  nl. 
jEsculetin. 

jEsculetin  hydrate,  pp., 

nl.  or  be. 
Aphrodasscin,  be. 
Assamic  acid,  nl.  or  be. 
Cephalanthin. 
Crocin,  red,  be. 
Daphnin. 


Physodin,  y.  to  r. 
Picrocrocin. 
Picrolichenin,  r. 
Quercetin. 
Quercitrin. 
Quinovaic  Acid. 
Quinovin. 
Rhamnetin,  y. 
Rhinanthin. 
Robinin,  y. 
Rottlerin,  deep  r. 
Rutin,  y.-bn. 
Salicin. 


Datiscin,  yellow. 

Digitonin. 

Dulcarnarin,  be. 

Fraxin,  yellow,  ami. 

Indican,  be. 

Lupinin,  be. 

Myrouic  acid,  yellow. 

Pbloretin. 

Phlorrhizin. 

Rutin. 

Saponin. 

Sapotin,  sol.  in  excess. 
Smilacin. 
Thuyigenin,  be. 
Thuyin. 
Villosin,  be. 

III.  Bitter  Prin- 
ciples, etc. 

Araliin  (Glucoside  ?). 
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[Lead  Acf.tate  (4). 
Santonin. 
Sapogenin. 
Saponin. 
Scoparin,  y.-bn. 
Sennapicrin. 
Sinalbin,  y. 
Smilacin. 
Stropbanthin,  y. 
Thuyin,  y.  to  bn.-r. 
Variolarin. 
Villosin,  y. 

Xanthostrumarin,deep 

y- 


Baphiin. 
Calendulin,  alec. 
Calumbic  acid. 
Cantharidin. 
Catechin. 

[Cnicin  —  authorities 

differ.] 
Gentiopicrin,  ami. 
Glycyphyllin,  be. 
Glycyrrhizin,  ami. 
Hop   resins  (entirely 

or  nearly  so). 
Ilexanthin,  yellow. 
Kosin. 
Laserpitin. 
Lignoin. 
Mangostin. 
Ononid. 
Ophelic  acid. 
Scoparin. 


4.  LEAD  ACETATE  gives  usually  no  precipitates  with  alkaloids,  bitter 
principles,  or  glucosides  ;  the  following  are  exceptions,  i.e.,  are  precipitated. 

nl.  =  neutral,  be.  =  basic,  ami.  =ammoniacal,  alec.  =  alcoholic  lead  acetate 
solution. 
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Tannic  Acid  (5a).] 
5a.  TANNIC  ACID  gives  precipitates  with  the  great  majority  of  alka- 
loids, bitter  principles  and  glucosides ;  the  following,  however,  are  not 

precipitated . 


I.  Alkaloids. 

Arginine. 
Aribine. 

Arecaine,  turbidity. 
Arecoline. 
Chrysanthemine. 
Grandiflorine,  cloud. 
Theine,  cloud. 
Theobromine,  cloud. 

II.  Glucosides. 

Antiarin. 


Chamaslirin. 

ChirettogeniD. 

Datiscin. 

Ericolin  (or  slightly). 
Frangulin. 

Stropbanthin,   pp.  if 
concentrated. 

III.  Bitter  Prin- 
ciples. 

Angelin. 


Calumbin. 
Cascarillin. 
Capsicin. 
Cornin. 

[Erythrocentaurin,  au- 
thorities differ.] 
Marrubiin. 
Ononid. 
Picrotoxin. 


5b.  TANNIC  ACID  (Tannin),  second  list.    The  following  give  a  pp.  : 


I.  Alkaloids. 

Aconine. 

Acolyctine. 

Aconitine.* 

Alpha  -  homo  -  chelido- 

nine. 
Amarylline  (?). 
Anagyrine  (?). 
Anthocercine. 
Apomorphine. 
Aricine. 
Asimiuine  (?). 
Aspidospermine. 
Atherospermine. 
Atisine. 

Atropine,  sol.  HC1. 
Bebeerine,  sol.  warm 

HC1. 
Belladonnine. 


[Berberine,  cloud  1  in 

1,000.*] 
Brucine,  sol.  HC1. 
Calamine. 
Cannabine. 
Cannabinine  (?). 
Carpaine. 
Ceanochine. 
Cedrine. 
Chelerythrine. 
Chelidonine. 
Cinchonine,  sol.  warm 

HC1  * 
Cocaine. 

[Codeine,  cloud  1  in 

3,000,  sol.  HCI.] 
Colchicine.* 
Conessine. 

Coniine,    sol.  warm 
HCI. 


Corydaline. 
Cotarnine. 
Curarine,  sol.  HCI. 
[Cytisine,  1  in  300.] 
Damascenine. 
Delphinine. 
Ecboline. 
Emetine. 
Ergotine. 
Ergotinine. 
Erythrine. 
Glaucine. 
Glaucopicrine. 
j  Guachamanine. 
Hyoscyamine. 
Igasurine. 
Imperialine. 
[Ineine  (?).] 
Laurotetanine. 
Lobeliine. 

Insoluble  or  difficultly  soluble  in  cold  dilute  hydrocbloric 


Lupanine. 
Lycoctonine. 
Morphine. 
Morrenine. 
Muscarine. 

[Narceine,  cloud  1  in 

3,000.] 
Narcotine.* 
[Nicotine,  cloud  1  in 

500,  sol.  warm  HCI.] 
Nupharine. 
Oleandrine. 
Oxyacanthine. 
Papain. 

Papaverine,  sol.  warm 

HCI  * 
Pelletierine. 
Physostigmine,  red  pp. , 

sol.  HCI. 
Piliganine. 
Piturine,  1  in  100. 
Protoveratridine. 
Pseudaconitine. 
Quinidine,   sol.  warm 
HCI. 

Quinine,  sol.  wm.  HCI. 


I.  The  following 
Alkaloids  give  pre- 
cipitates. 

Amarylline. 

Akazgine. 

Anthocercine. 

[Antypyrine.] 

Apomorphine. 


Rhasadine. 
Sapotine. 
Scopoline. 
Solanine.* 

Strychnine,  sol.  HCI. 
Thalictrine. 
Thebaine,   sol.  warm 

HCI* 
Trigonelline. 
Tylophorine. 
Veratrine,  not  at  once  * 
Veratroidine  (?). 

II.  Glucosides. 

Acorin. 
i  Agoniadin,  gradually. 
Asclepiadin. 
Bryonin. 
Colocynthin. 
Digitalein. 
Digitalin. 
Digitonin. 
Euonymin,  slight. 
1  Helleborein. 
Limonin. 

6.  PICRIC  ACID. 

I  Arecoline. 
Arganine. 
Aspidospermine. 
Atherospermine. 
Bebeerine. 
Bellamarine. 
Berberine,  crys. 
Brucine,  1  in  10,000 
crys. 

acid. 


[Picric  Acid  (6). 
Paristyphnin. 
Rosaginin. 
Saponin,  cloud. 
Sapotin. 

Solanine,  sol.  warm  not 
cold  HCI. 

III.  Bitter  Prin- 
ciples, etc. 

Absynthiin. 

Agoniapicrin. 

Angosturin. 

Arnicin. 

Cailcedrin. 

Chirettin. 

Copalchin. 

Dulcamarin. 

[Erythrocentaurin, 

authorities  differ.] 
Menyanthin. 
Panaquilon. 
Quassiin. 
Santonin. 
Scrophularin. 
Syrincopicrin. 


Calcitrapine. 
Cannabinine. 
Carpaine. 
Chasrophylline. 
Cinchonine,  1  in 

100,000  crys. 
Cocaine. 
Cocamine. 
[Codeine,  1  in  250.] 


Picric  Acid  (6).] 

[Colchicine,  not  di- 
lute.] 

Conhydrine. 

Corydaline. 

Cytisine. 

Delphinine. 

Emetine,  1  in  25,000. 

Erytbrine. 

Eupatorine. 

Gelsemine. 

Hydrastine. 

Hymenodictyonine. 

Hyoscy  amine. 

Imperialine. 

Lobeliine. 

Mandragorine. 

Narceine,  crys. 

Narcotine. 

Oleandrine. 

Oxyacanthine. 

[Papain.] 

Papaverine,  crys. 

Pithecolobine,  limit  1 
in  100,000. 


classification  of  reactions,  etc. 


Protoveratridine. 
Pro  tovera  trine. 
Quinidine,  crys. 
Quinine. 

Pseudopelletierine. 
Sparteine. 

Strychnine,  1  in  20,000 

crys. 
Taxiue. 
Thebaine. 
Tropidine. 
Ulexine. 
Vera  trine. 


II.  Glucosides  are 
not  precipitated ; 
exceptions  are  : 

Adonin. 

Euonymin     (not  at 

once). 
Limonin  (alcoholic 

soln.) 


III.  The  following 
Alkaloids  are  not 
precipitated,  or 
only  from  concen- 
trated solutions. 

Arecaine. 

Aconitine. 

Atropine. 

Caffeine  (Theine). 

Chrysanthemine. 

Coniine. 

Jurubebine. 

Morphine,  pp.  coned. 

Nicotine,  pp.  coned. 

Physostigmine,  pp. 
coned. 

Pseudoruorphine. 

Sabadilline  (not  1  in 
150). 

Sabatrine(not  1  in  150). 

Solanine  (A.-G-.). 

Theine,  pp.  coned. 

Theobromine. 

Trigonelline. 

Vera  trine,  pp.  coned. 


7.  FERRIC  CHLORIDE  gives  colour  reactions  with  a  considerable 
number  of  substances,  and  precipitates  with  a  few,  as  indicated  below. 
When  not  otherwise  stated,  the  chloride  is  the  iron  salt  used ;  in  some 
instances,  however,  the  action  of  ferrous  sulphate  is  shown.  Alkaloids 
should  be  in  form  of  salts. 


I.  Alkaloids  giving 
coloration  (no  pp. 
unless  specially 
mentioned). 

Aconitine,  pp.  y. 
Adansonine,  gn. 
Angeline,  violet. 


Apomorphine,  r.,  then 

black. 
Arecaidine,  r. 
Colchicine,  gn.  colour 

or  pp. 
[Cotarnine,    pp.  by 

FeS04.] 
Cupreine,  dark  bn. 


Cytisine,  r. 
Geissospermine,  bl. 
Guvacine,  deep  red. 
Hypoquebrachine,  r. 
Laudanine,  gn. 
[Lobeliine,  bn.  pp.  by 

FeS04.] 
Morphine,  bl. 


Muscarine. 

Nartinic  Acid,  r.-bn. 

Oleandrin  (Neriodo- 
rin),  r.-bn. 

[Free  Nicotine  gives 
pp.  ferric  hydrate.] 

[Physostigmine,  free, 
as  Nicotine.] 

Piliganine,  r.  pp. 

Piperiue,  pp. 

Pseudomorphine,  bl. 
or  bn.-gn. 

Ratanhine,  violet. 

Sinapine  -  tbiocyanide, 
blood-red  on  warm- 
ing. 

Sophorine,  blood-red. 

[Strychnine,  light  bn. 
if  coned.] 

Trigonelline,  r. 

Ulexine,  dark  r. 

Ustilagine,  dark  y. 

[Veratrine,  pp.  hydro- 
chloric solution.] 

II.  Glucosides  giving 
coloration  (or  pp. 
where  so  stated). 

Agoniadin,  pp. 

Arbutin,  blue. 

Chicorin,  gn. 

[Daphnin,  faint  blue  if 
concentrated.] 

Datiscin,  bn.-gn.  pp. 

Fraxin,  gn.-y.  pp. 

Helixin,  gn. 

Hesperidin,  bn.-r. 

Melanthin,  y.-gn.,  (al- 
coholic). 


Naringin,  r.-bn 

Quercetrin,  dark  gn. 

Rhamnin,  olive  -  gn. 
dilute,  bn.-r.  if  con- 
centrated. 

[Saponin,  cloud  warm.] 

Sennapicrin,  gn. 

Sophorin,  r.-bl. 

Strophanthin,  gn.-y. 
and  slight  pp. 

Xanthostrumarin,  dark 
gn.  pp. 

III.  Bitter  Principles 
(Amaroids)  and 
Glucoside  -  deriva- 
tives giving  colora- 
tion (or  pp.  where 
so  stated). 

Agoniapicrin,  bn. 

Aloin,  gn. -black. 

Apiin,  dark  r.  ;  FeS04, 
blood-red  warm. 

[Capsicin,  no  change 
cold,  r.  pp.  hot.] 

Catechin,  gn.-bn. 

Ceratophyllin,  r.-v. 

[Daphnetin,gn.  coned.] 

Fisetin,  black  -  gn. 
(black  pp.  with  am- 
monia). 

Hesperetin,  bn. 

Hop  resin,  bn.  pp. 

Kosin,  r.  (alcoholic). 

Mangostin,  dark  gn.-bl. 

Meconin,  blood-r.,  not 
decolourized  by 
HCL). 

[Quassiin,  bn.  warm.] 
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[Ferric  Chloride  (7). 

Quercetin,  dark-gn. ;  r. 

warm. 
Rhamnetin,  bn.-gn.  (al- 
coholic). 
Saligenin,  indigo-bl. 
[Santonin,     pp.  by 
FeS04.] 


IV.  No  action  with 
following : 

Alkaloids. 

Anthocercine. 
Atropine. 
Cinchonamine. 
Cinchonidine. 
Cocamine. 
Codeine. 
Cuscamine. 
Hyoscyamine. 
Lanthopine. 
Laudanosine. 
[Narceine,  after  heat- 
ing till  fumes,  blue]. 
Narcotine. 
Oxynarcotine. 
Quinine. 
Sabadilline. 
Sabatrine. 
Theine. 
Theobromine. 
Tylophorine. 

Glucosides. 

[Achillein,  no  action 

FeS04.] 
Coniferin,  no  pp. 
Gentiopicrin. 
Helleborein. 

20 
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Platinum  Chloride  (8).] 


RhinanthiD,  no  colour. 
Sinalbin,    no  colour 

till      boiled  with 

alkali. 
Villosin. 


Am ar oids  and  Gluco- 

side  derivatives. 
Cailcedrin. 
Caincin. 

Capsicin,  see  III. 


CLASSIFICATION 

Cornin. 

Erythrocentaurin. 
Opionin. 
Picrotoxin. 
Syringopicrin. 


8.  PLATINUM  CHLORIDE  forms  with  hydrocblorides  of  the  alka- 
loids double  salts,  which  are  mostly  soluble  with  difficulty  in  water ; 
others,  however,  are  readily  soluble,  and  are  consequeutly  not  precipi- 
tated, or  are  only  deposited  from  concentrated  solutions.  The  formulae 
of  these  double  salts  are  usually  (NR-HC1)2  PtCl4,or  N2R  (HCl)2  PtCl4, 
so  that  the  ratio  of  nitrogen  to  platinum  is  No  :  Pt,  but  there  are  a  few 
exceptions  to  this  rule. 

Platinum  chloride  is  reduced  by  some  substances,  and  occasionally  gives 
colour  effects. 


I.  Alkaloids  precipi- 
tated or  causing  re- 
duction (pp.  unless 
otherwise  stated). 

Abrotine,  df.  sol. 

[Aconitine,  concen- 
trated only.] 

Akazgine. 

Apomorphine,  y. 

Aricine. 

Aspidosamine. 

[Aspidospermine,  blue 
solution,  or  y.  pp.] 

Atherospermine,  y. 

[Atropine,  coned,  only] 

Bebeerine,  y.,  insol. 
HC1. 

Bellamarine,  y. 

Berbamine,  white  crys. 

Berberine. 

Brucine,  y. 

Calamine,  reduction. 

Cannabine. 


Ceanothine. 
Chairamidiue,  y.  flocct. 
Chairamine,  needles. 
Chenopodine. 
Cinchonidine,  sc.  sol. 
Cinchonine,  1  in  500. 
Cocaine,  peculiar  crys. 
Cocamine. 
Codeine,  y. 

Conchairamine,  darky. 
Concusconine,  y. 
Conessine. 
Corydaline,  y.  crys. 
Cotarnine,  y.  crys. 
Cryptopine,  sol.  warm. 
Cupreine,  df.  sol.  (dark 

gn.  on  heating  the 

dry  salt). 
Curarine,  y. 
[Cytisine,  strong  soln.] 
Damascenine. 
Delphinine. 
Ditamine,  crys. 
Ecboline,  y. 


Echitenine,  y. 
Emetine,  whitish. 
Ergotine. 
Ergotinine. 
Erythrine. 
Geissospermine,  y. 
Gelsemine,  y. 
Gnoscopine,  pale  y. 
Grandiflorine,  y. 
Harmaline,  crys. 
Harmine,     y.,  grad. 

crys. 
Hydrastine,  y.-r. 
Hymenodictyonine. 
[Hyoscyamine,  coned. 

only.] 
Hypoquebrachine,  y. 

then  r. 
Igasurine,  y. 
Laudanosine,  y. 
Laurotetanine. 
Lobeliine. 
Mandragorine. 
Meconidine,  y.-vwed. 


F  REACTIONS,  ETC. 

Morphine,  1  in  100,  or 
after  24  hours  1  in 
3,000. 

Narceine,  y.  crys. 

[Narcotine,  strong  so- 
lution.] 

[Nicotine,  sol.  HCL] 

Oleandrine. 

[Oxyacanthine,  y.,  sol. 
HCL] 

Papaverine,  nearly 
white. 

Paytamine. 

Paytine,  dark  y. 

[Physostigmine,  not  1 
in  250.] 

[Piperine,  coned,  only.] 

[Piturine,   not   1  in 

loo.] 

Porphyriue. 

[Pseudaeonitine,  con- 
centrated only.] 

Qumidine,  nearly 
white. 

Quinine,  nearly  white. 

Rheadine,  y. 

Sapotine,  y. 

[Scopoline,  coned.,  y.] 

Sparteine,  y. 

Strychnine,  crys. 

Taxine. 

Thebaine. 

[Theine,  coned,  only.] 
Theobromine,  slowly. 
Trianospermine. 
Ulexine,  y. 


[G 

[Veratrine,  not  very 
dilute.] 

II.  Non  -  basic  sub- 
stances precipi- 
tated or  causing 
reduction. 

Acoiin,  reduction. 

Agoniapicrin. 

Aloin,  colour  effects, 

see  Part  I. 
Arnicin,  pp.  (alcoholic). 
Bryonin,  pp. 
Catechin,  reduction. 
Mangostin. 
Papain  (ferment). 

III.  Alkaloids  not 
precipitated,  or  only 
in  concentrated  so- 
lutions. 

[Aconitine,  pp.  coned.] 
Amarylline. 
Angeline. 
Arecoline. 

[Atropine,  pp.  coned.] 
Calcitrapine,  cloud. 
Chrysanthemine. 
[Coniine,  pp.  coned.] 
[Cytisine,  pp.  coned.] 
Ecgonine. 

Ergotine  (pp.  in  ether + 

alcohol). 
[Hyoscyamine,  pp. 

coned.] 


old  Chloride  (9). 
Jurubebine. 
Lycoctonine. 
[Morphine,  see  list  I.] 
!  Narcotine,  „       ,,  | 
[Nicotine,    ,,       ,,  ] 
Pelletieiine. 
[Physostigmine,  see  I.] 
Picraconitine. 
Piliganine. 

[Piperine,  pp.  coned.] 
[Piturine.not  1  in  100.] 
Protoveratridine. 
Protoveratrine. 
[Pseudaeonitine,  pp. 

coned.] 
Ratanhine  (Angeline). 
[Sabadilline,  see  I.] 
[Sabattine,  see  L] 
[Theine,  pp.  coned.] 
Trigonelline. 

IV.  Non-basic  sub- 
stances giving  no 
pp. 

Araliin. 

Cailcedrin. 

Californin. 

Coriamyrtin. 

Erythrocentaurin. 

Helleborein. 

Panaquilon. 

Podophyllo  toxin. 

Picrotoxin. 

Rosaginin. 

Strophanthin. 


9.  GOLD  CHLORIDE  forms  with  hydrochlorides  of  alkaloids  compounds 
which  are  mostly  insoluble  or  difficultly  soluble  in  water  ;  the  double  salt 
has  usually  the  formula  RHClAuCl3.    Reduction  of  the  gold  salt  very 


Gold  Chloride  (9).] 
frequently  occurs  on  standing,  or  even  immediately, 
other  substances  also  cause  reduction. 


CLASSIFICATION  OF  REACTIONS,  ETC. 


Glucosides  and 


I.  Alkaloids  giving 
pp.  or  causing  re- 
duction. 

(Pp.  understood  unless 
otherwise  mentioned.) 

Acolyctine. 

Aconine,   y.   and  re- 
duction. 
Aconitine,    y.  (M.P. 

35°). 
Akazgine. 

Apomorphine,  purple. 
Arecoline,  y.,  oily,  df. 
sol. 

Aricine,     y.,  amor- 
phous. 
Aspidosamine. 
Atherospermine,  y. 
Atropine,  y. 
Bebeerine,  light  y. 
Benzoyl-ecgonine,  sol. 

hot  alcohol. 
Berberine,  orange. 
Brucine,  pp.  sol.  HC1 ; 

dirty  y.,  amorphous. 
Calcitrapine,  y. 
Carpaine,  limit  25,000. 
Chelerythrine,  dark  r. 

(M.P.  233°). 
Chelidonine,  dark  r. 
Chrysanthemine,  y. 

crys.  ;  sol.  hot. 
Ciuchonidine,  y.  (M.P. 

about  100°). 
Cinchonine,  limit 

200,000. 


Cocaine,  light  y.  fern- 
like crys. 
Cocamine. 

Codeine,  bn.  (not  1  in 

1,000). 
Colchiceine. 
Colchicine. 

Colloturine,  y.,  floccu- 
lent. 

Concusconine,  dirty  y. 

and  reduction. 
Conessine. 
Coniine. 

Conquinamine,   y.  to 

purple. 
Corydaline,  y.  crys. 
Cytisine. 
Damascenine. 
Daturine,  y. 
Delphinine,  y. 
Ditamine,    sol.    hot  ; 

crys.  cold. 
Ecboline. 

Ecgonine,  y.,  amor- 
phous. 

Emetine,  y.,  amor- 
phous. 

Ergotine. 

Ergotinine. 

Erythrine. 

[Eupatorine.  colora- 
tion only.] 

Geissosperwine,  deep 
red  colour. 

Gelsemine,  y.,  sol.  hot. 

Hydrastine,  reddish  y. 

Hyoscine. 


Hyoscyamine,  whitish- 
yellow. 

Hypoquebrachine,  y., 
then  violet. 

Laurotetanine. 

Lobeliine,  insol.  HC1. 

Lupanine,  y.,sol.  warm, 
crys.  cold. 

Mandtagorine,  sol.  hot 
(M.P.  153°-155°.) 

Meconidine,  dirty  y., 
amorphous. 

Morphine,  at  once,  1 
in  5.000. 

Narceine,!  in  5,000. 

[Narci)tine,only  strong 
solutions.] 

Nicotine,  cloud  1  in 
10,000. 

Oleandrine, 

Papaverine,  dirty  y., 
distinct  at  5,000. 

[Paytamine,  reduc- 
tion.] 

[Paytine,  reduction.] 

Pelletierine,  pp.  ;  re- 
duction on  warming. 

Physostigmine,  pp.  and 
reduction,  blue  col- 
oration. 

Picraconitine,  very  in- 
sol. 

Piliganine,  y.,  altered 

by  light. 
Pilocarpine. 
Piturine,  pale  red ;  1 

in  100. 


Porphyrine. 

Protoveratrine. 

Pseudaconitine. 

Pseudopelletierine. 

Quebrachine,  y.,  amor- 
phous. 

Quinamicine. 

Quinamidine,  purple. 

Quinamine,  y.  to  r. 
and  reduction. 

Quinicine,  y.,  amorph. 

Quinidine,  y. 

Quinine,  y.,  amorphous. 

Rheadine,  y.,  floccu- 
lent. 

Sabadilline,  not  very 

dilute. 
Sabatrine,    not  very 

dilute. 
Scopoline,  y. 
Solanine. 

Strychnine,    pp.  sol. 

HC1. 
Taxine  (?). 
Thebaine,  y.-bn. ;  limit 

10,000. 


[Si 

[Theine,  slowly  crys.] 
[Theobromine,  slowly 
crys.] 

[Veratrine,  not  very 
dilute  ;  M.P.  182°.] 

II.  Non-basic  sub- 
stances causing  re- 
duction. 

(Pp.  only  where  stated.) 

Absynthiin,  pp.  cold ; 
reduction  on  warm- 
ing. 

Acorin. 

Adonin. 

Aloin,  red,  then  violet. 
Catechin,  red-brown. 
Digitalin,  crys.  pp. 
[Ericolin,  reduction 

warm.] 
Mangostin. 

[Menyanthin,  reduc- 
tion warm.] 
Quercetin. 
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lver  Nitrate  (10). 
Robinin. 

Sophorin,  y.  crys.  pp. 

III.  No  reaction  with 
following : 

(A.  =  Alkaloid. 
G.  =  Glucoside. 
B.  =  Bitter  Principle.) 

Capsicin,  B.,  no  pp. 
Cnicin,  B. 

[Menyanthin,  G.,cold; 

see  II.] 
[Narcotine,  A.,  see  I.] 
[Picrotoxin,  B.,  slight 
reduction  on  warm- 
ing.] 
Pilocarpidine,  A. 
Quassiin,  B. 
Saponin,  G. 
Strophanthin,  B. 

Theine,  A.     )  not  at 

Theobromine  onc%' 
I  see  I. 


10.  SILVER  NITRATE  is  reduced  by  the  following,  or  gives  pp. 
(where  this  is  mentioned)  : 

Dibromapophylline. 
Lobeliine,  pp.  soluble  in  ammonia 

and  HN03. 
Macrocarpine,  pp.  =  pure  Macroc. 
Morphine,  red  colour. 
Oxyacantbine,  white  pp. 
Pseudaconine  (ammoncl.  AgN03). 
Quinidine,  pp. 

Theobromine,  pp.  gradually  crystal- 
lizes. 


Alkaloids. 

Aconine. 

Anthocercine,  slight  pp. 
Capsaicin,  purple  on  heating. 
Capsicin,  pp.  in  strong  alcoholic 

solution. 
Capsicol,  pp.  soluble  in  ammonia. 
Cupronine. 
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Silver  Nitrate  (10.)] 
Glucosides. 
Antiarin  (ammoniacal  AgN03). 
Chicorin. 

Convolvulin,  pp.  (?). 
Cyclamin. 

[Daphnin,    slight    reduction  on 

warming.] 
Gentiopicrin  (ammoniacal  AgNO:1). 
Menyanthin  ,,  ,, 

Quercetrin. 
Khamnin. 

Robinin,  slow  reduction. 
[Saponine,    slow     reduction  on 

warming.] 
Sinalbin,  white  pp.,  then  black  pp. 

of  AqS- 
Solanine. 
Strophanthin. 

Xanthostrumarin,  slight  reduction 
on  warming,  or  at  once  with 
ammoniacal  AgNO;i. 

Bitter  principles  and  Glucoside 
derivatives. 

iEsculetin. 


CLASSIFICATION  OF  REACTIONS,  ETC. 


Arnicin  (alcoholic). 
Cantharidin,  white  crys.  pp. 
Catechin,   gn.    pp.  -~  violet- black 

(ammoniacal  AgN03). 
Cornin,  white  crys. 
Cyclamiretin. 
Daphnetin. 

Lactucin  (ammoniacal  AgNO:i). 

Lygustron         ,,  ,, 

Ononid,  pp. 

Ophelic  Acid. 

Quercetin. 

Rhamnetin. 

Sapogenin  (ammoniacal  AgNO.,). 

II.  No  reaction  with  following  : 

Aloin. 

Ceratophyllin. 

Cnicin. 

Ericolin. 

Erythrocentaurin. 

Picrotoxin. 

Quassiin. 

Scoparin. 

Villosin. 


11.  FEHLINGS  SOLUTION  (alkaline  copper 
the  following  : 


Alkaloids. 

Aconine,  on  boiling. 

Aspidospermine. 

Ceanothine,  on  boiling. 

[Echitamine,  after 
treatment  with  acid]. 

[Lobeliine,  after  treat- 
ment with  acid.] 

[  Valdi  vine,  after  treat- 
ment with  alkali.] 


Glucosides. 

Acorin. 

Bergenin. 

Camellin. 

Cephalanthin,  after 
boiling. 

ChamielLrin,  after  boil- 
ing 

Chicorin. 

Colocynthin. 


tartrate)  is  reduced  by 

Coriamyrtin. 

Cyclamin,  white  pre- 
cipitate. 

[Helixin,  after  inver- 
sion.] 

Tndican. 

[Melanthin,  after  in- 
version.] 

Menyanthin. 

[Phillyrin,  after  inver- 
sion.] 


Picrocrocin,  on  warm- 
ing. 

Quercitrin,  on  boiling. 
Robinin. 
Saponin,  slowly. 
Sinalbin  (copper  sul- 
phide also  formed). 
Smilacin. 

[Villosin,  after  inver- 
sion.] 

Not  by  the  following 
Alkaloids. 

Calamine. 

Lobeliine  (not  till  in- 
verted). 
Macrocarpine. 
Pseudaconine. 
Theine,  if  pure. 

Glucosides. 

Arbutin. 
Diosmin. 
Gentiopicrin. 


[Potassium 
[X  a  n  t  h  o  s  t  r  u  m  arin, 
after  inversion.] 

Bitter  Principles  and 
Glucoside  deriva- 
tives. 

iEsculetin. 
Cvclamiretiu,  pp.  ■ 
Daphnetin. 

(amongst  others)  : 

Helixin,   not   till  in- 
verted. 
Linamarin. 

Melanthin,  not  till  in- 
verted. 

Phillyrin,  not  till  in- 
verted. 

Rhamnin,  no  pp. 

Sapotin. 

Solanine. 

Strophanthin. 

Villosin,  not  till  in- 
verted. 


Ferrocyanide  (12). 
Fisetin  (on  warming). 
Karakin,   gn.   pp.  or 

reduction. 
Kellin. 
Lactucin. 
Ophelic  Acid. 
Picrotoxin. 
Quercetin,  on  boiling. 
Rhamnetin,  cold. 
Sapogenin.  slightly. 


Xanthostrumarin,  not 
till  inverted. 

Bitter  Principles  and 
Glucoside  deriva- 
tives. 

Aristolochin. 

Chirettin. 

Ilixanthin. 

Marrubiin. 

Opionin. 

Sikimin. 

Syringopicrin. 


12.  POTASSIUM  FERROCYANIDE. 


I.   Gives  precipitates  with  the 
following  alkaloids  : 

Akazgine. 

Apomorphine,    reddish  -  y.  (gn. 

warm). 
Atherospermine. 
Bebeerine,  y. 

Brucine,y.  crys.  (blue  on  exposure), 

not  1  in  500. 
Cinchonidine,  reddish-y.  crys. 


Cinchonine,  yellowish-white,  not  1 

in  500,  sol.  warm. 
Cocaine,  sol.  in  exces=. 
Codeine,  white  (alcoholic),  slight 

pp.  1  in  1,000. 
[Colchicine,  coned.] 
Curarine. 

Emetine,  1  in  1,000. 
Harmaline,  red. 
Hydrastine,  white. 
Hymenodictyonine. 


Potassium  Ferrocyanide  (12) 
Hyoscine,  white  amorphous. 
[Morphine,  not  1  in  100.] 
Narceine. 

[Narcotine,  coned.] 
Quinidine,  y.-white  crys. 
Quinine,  soluble  warm  or  in  ex- 
cess. 

Strychnine,  nearly  white  crys.,  1  in 
1,000. 

Thebaine,  sol.  in  excess. 


•] 

II.  No  pp.  with 

Aconitine. 
Atropine. 

Colchicine,  except  coned. 

Hyoscyamine. 

Morphine  (not  1  in  100). 

[Narcotine,  see  I.] 

Nicotine. 

Pilocarpine. 

Saponin,  G.,  cloud. 

Sparteine. 

Ulexine. 


CLASSIFICATION 


13.  POTASSIUM  FERRICYANIDE. 


I.  Gives  precipitants  with  the 
following  alkaloids  : 

Apomorphine,  white,  then  violet  to 

black. 
Bebeerine,  yellow. 
[Codeine,   crys.  ;    not   1    in  70, 

Plugge.] 
[Gelsemine,  reduction  only.] 
Harmaline,  oily  pp.,  changing  to 

gn.-bl.  crys. 
Hymenodictyonine. 
[Morphine,  reduces;  no  pp.  1  in 60, 

but  on  standing.] 
Papaverine,  slight  pp. 


Piliganine,  greenish. 
Strychnine,  gn.-y.  crys. 

II.  No  pp.  with : 

Aconitine. 

Atropine. 

[Codeine,  see  I.] 

Hyoscine. 

[Morphine,  see  I.] 

Narcotine. 

Nicotine. 

Picrotoxin,  B. 

[Sabadilline,  not  1  in  150.] 

[Saba trine,  not  1  in  150.] 

Saponin,  G.,  cloud. 


14.  POTASSIUM  SULPHOCYANIDE  (KSCN) 
Pp. 


Akazgine. 

Apomorphine,  white,  sol.  warm. 
Aspidosamine. 
Aspidospermine. 
Atherospermine. 


Bebeerine,  white  crys. 
Brucine,  gradually  1  in  100. 
Carpaine. 

Cinchonine,  white  flocculent,  then 
crys.  ;  not  1  in  500.  ;  sol.  alcohol. 
Codeine,  grad.  crys.,  sol.  warm. 
Colloturine. 


REACTIONS,  ETC. 

Conchairamine. 
Corydaline,  white. 
Cupreine,  grad.  crys.  pp. 
Curarine. 

Emetine,  y.,  1  in  2,500. 
Erythrine. 
Harmaline,  y.  crys. 
Harmine,  white  crys. 
Laurotetanine. 
Loturine. 

Morphine,  white  crys.  ;  not  1  in 
100. 

Narcotine,  1  in  200. 
Papaverine,  sol.  hot. 
Quebrachine. 
Quinicine,  oily. 
Quinine,  white  needles. 

15.  POTASSIUM 

I.  Gives  precipitates  with  the 
following : 

Brucine,   y.   crys.  ;   up   to    1  in 

500. 
Chelerythrine. 
Chelidonine. 

Codeine  (Cod.  chromate). 
Corydaline. 

Emetine  (avoid  excess). 
Harmine,  pp.  with  decompn. 
Morphine.* 
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Potassium  Bichromate  (16). 
Strychnine,  white  crys.  (sensitive). 
[Veratrine,  if  coned.] 

No  pp. 

Atropine. 

Helixin,  G.,  transient  rose-colour. 

Hyoscine. 

Hyoscyamine. 

Karakin,  B. 

Loturidine. 

[Morphine,  not  1  in  100.] 

Nicotine. 

Picrotoxin,  B. 

[Sabadilline,  not  1  in  150.] 

[Sabatrine,  not  1  in  150.] 

Saponin,  cloud. 

[Veratrine,  pp.  coned,  only.] 

CHROMATE. 

[Narceine,  not  cold,  but  when  hot 

as  Papaverine.] 
Narcotine  (pp.  =free  base). 
Papaverine.* 
Thebaine  (T.  chromate.) 

II.  No  pp.  with  : 

Anthocercine. 

Atropine. 

Cytisine. 

[Narceine,  not  cold  ;  see  I.] 
Nicotine. 


16.  POTASSIUM  BICHROMATE. 

I.  Gives  precipitate  or  colora-    Apomorphine,  orange  pp. 

tion  with  :  Atropine,  pp.  gradually  1  in  3,000. 

Akazgine,  pp.  Bebeerine,  light  y.  pp. 

Alstonine,  blood-red  coin.  Bellamarine,  pp.  crys. 

*  Precipitate  contains  free  base  as  well  as  alkaloMal  chromate. 
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Potassium  Bichromate  (16).] 
Berberine,  pp.  amorphous. 
Brucine,  gradually  crys. 
Cinchonine,  grad.  crys. 
Codeine,  grad.  pp.  1  in  3,000. 
Corydaline,  pp. 
Curarine,  pp.  amorphous. 
Damascenine,  pp.  y. 
Emetine,  grad.  y.  pp. 
Erythrine,  pp. 
Erythrophloeine,  y.  pp. 
Fumarine,  pp. 
Harmine,  pp. 
Hydrastine,  y.  pp. 
Hymenodictyonine,  y.  pp. 
Imperialine,  y.  crys. 
[Narceine,  not  neutral  soln.,  grad. 

pp.  if  acid.] 
Narcotine,  slight  pp.  1  in  400. 
Papaverine,  pp. 
Piliganine,  y.  pp. 


CLASSIFICATION 

Por phyrine,  y .  pp  and  red  coloration . 
Quinidine,  y.  pp. 
Quinine,  y.  pp. 
Strychnine,  y.  crys.  pp. 
Thebaine,  pp. 

Theobromine,  cloud,  then  grad.  pp. 

at  1  in  3,000. 
Veratrine,  grad.  pp.  1  in  3,000. 

No  pp. 

Aconitine,  cloud. 
Amarylline. 
[Cocaine,  not  dilute.] 
Delphinine. 

Morphine,  scarcely  cloud  1  in  100. 
[Narceine,  not  neutral  ;  see  I.] 
Sabadilline,  not  1  in  150. 
Sabatrine,       ,,  ,, 
Theine,  not  1  in  3,000. 


17.  PHOSPHO-MOLYBDIC  ACID  (Sonnenschein's  Reagent)  pre- 
cipitates alkaloids  with  very  few  exceptions  ;  those  liable  to  oxidation 
give  bluish  colours  on  addition  of  ammonia,  this  coloration  being  in  other 
cases  observed  even  in  acid  solution.  The  following  list  includes  all  the 
more  important  bases,  together  with  some  others  of  lesser  significance. 

*  =  blue  with  ammonia. 


I.  Alkaloids  precipitated : 

Acolyctine. 

Aconine,  gray-bluish. 

Aconitine,  light  y.  flocculent. 

Anagyrine. 

Angeline,  partly. 

Anthocercine. 

Alpha-homo-chelidonine. 

Arecoline. 

Aspidospermine,  white. 
Atherospermine,  dirty  y. 


^Atropine,  y.  flocct. 
*Bebeerine. 

Beta-homo  chelidonine. 
Brucine,  orange  flocculent. 
Calamine. 

Calcitrapine,  y. ;  bl.-gn.  after  21  hrs. 

Cannabine. 

Cannabinine,  white. 

Carpaine,  limit  75,000. 

Ceanothine. 

Cinchonine,  cloud  up  to  200,000. 
Cocaine,  cloud  up  to  50,000. 


E  KEACTIONS,  ETC. 

Codeine,  limit  50,000. 

Colchiceine. 

Colchicine. 

*Coniine. 

Curarine. 

Cytisine,  1  in  10,000. 
Damascenine,  white. 
Delpbunine,  gray.-y. 
Ecboline. 
Ecgonine,  y. 

Emetine,  up  to  1  in  25,000. 

Erythrophloeine,  dirty  gn. 

Ergotine. 

Ergotinine. 

Hymenodictyonine,  y. 

Hyoscyamine,  y.  flocculent. 

Laurotetanine. 

*Lobeliine,  yellowish-white. 

Morphine. 

Narceine,  limit  50,000. 
Narcotine,  bn.-y.  ;  limit  4,000. 
Nicotine  (cloud'at  40,000). 
Oxyacanthine,  y.-white. 
Pelletierine. 

Physostigmine,  1  in  25,000. 
Piliganine,  y. 
Piperine,  bn. 
Protoveratrine. 

Pseudojerviue,  cloud  1  in  10,000. 
Pseudopelletierine,  pale  y. 
Quinine,  white  ;  y.  with  ammonia. 
Sabadilline,  cloud  1  in  5,000. 
Sabatrine,       „  „ 
Scopoline,  white. 

18.  PHOSPHO-TUNGSTIC 

Aconitine. 

Alpha-homo-chelidonine. 


"PlIOSl'HO-TUNGSTIC  ACID  (18). 

Solanine,  light  y. 
Sparteine,  white. 
Strychnine,  y.-white. 
Taxine. 

Thebaine,  extreme  limit  50,000. 
Theine. 

Theobromine,  y. 
Veratralbine,  cloud  1  in  3.500. 
Veratrine,  cloud  1  in  5,000. 

II.  Non-basic  substances  precipi- 

tated. 

Acorin,  reduction  ;  blue. 
Chamaslirin,  y.-white. 
Euonymin,  gn.-y. 
Helleborein. 
Menyanthin,  y. 
[Solanine,  A.-G.,  see  I.] 
[Strophanthin,  if  coned.] 

III.  No  precipitate  with  follow- 

ing: 

Arecaine,  A.,  cloud. 
Chrysanthemine,  A. 
Coriamyrtin,  G. 
Digitalin,  G. 

Eupatorine,  A.,  green  colour. 
Lycoctonine,  A. 
Papaverine,  A. 
Picrotoxin,  B. 
Salicin,  G. 

[Strophanthin,  emerald  solution  ; 
I      pp.  if  coned.] 

ACID  (Scheibler's  Reagent). 
Anthocercine. 

Aricine  (cloud  1  in  50,000). 
Arganine. 


PlIOSPHO-TUNGSTIC  ACID  (18).] 

Atropine. 

Beta-homo-chelidonine. 
Calabarine. 
Cannabine. 
Cocaine,  gelatinous. 
Corydaline. 
Cytisine,  1  in  30,000. 
Helleborein,   G.,  and    by  Meta- 
tungstic  acid. 
Hyoscine. 
Hyoscyamine. 
Laurotetanine. 

[Lobeliine,  pp.  by  Meta-tungstic 
acid.] 


CLASSIFICATION 

Mandragorine. 

[Morphine,  cloud  1  in  10,000.] 
Narcotine,  limit  1  in  8,000. 
Pilocarpine,  white. 
[Spigeline,  pp.  by  Meta-tungstic 
acid.] 

Strychnine,  1  in  200,000. 


No  pp. 

[Chamoslirin,    G-.,  Meta-tungstic 

acid.] 
Strophanthin,  G. 


19.  PHOSPHO-ANTIMONIC  ACID  (Schultz's  Reagent). 


Pp. 

Artarine,  slight  pp.,  sol.  in  excess. 
Atropine,  up  to  1  in  5,000;  sol.  warm. 
Brucine. 

Cinchonine,  bluish-white  pp.  1  in 
1,000,  cloud  at  1  in  5,000. 

Narcotine,  y.  flocculent  1  in  1,000, 
cloud  1  in  2,500. 

Quinine. 

Strychnine,  white  flocculent  1  in 

5,000,  cloud  1  in  25,000. 
Veratrine. 


No  pp. 

[Codeine,  dirty  white,  cloud  1  in 
1,000.] 

[Digitahn,  G.,  cloud  1  in  1,000.] 
[Morphine,  not  1  in  1,000.] 
[Nicotine,  cloud  1  in  250.] 
[Piperine,    yellow    coloration  in 

dilute  solutions.] 
Theiue. 

[Theobromine,  cloud  1  in  1,000.] 


20.  IODO-POTASSIC  IODIDE  (Wagner's  Solution)  precipitates  almost 
every  alkaloid  without  exception.  The  following  list  includes  all  the 
more  important  bases,  besides  many  of  the  rarer  ones.  The  strength  of 
the  reagent  may  vary  without  greatly  affecting  the  result.  Precipitates 
are  generally  brown  or  reddish-brown,  and  amorphous. 

k  =  kermes-coloured. 

Aconitine.  i  Apomorphine,    blood-  I  Aspidospermine,  y. 

Akazgine.  red,  sol.  warm.  Atherospermine,  bn.- 

Anthocercine.  Aricine,     pp ,    cloud  |  yellow. 

.  1  50,000. 


REACTIONS,  ETC. 

Atropine,  r.-bn. 
Bebeerine,  k 
Berberine,  k. 
Brucine,  k. 
Calamine. 
Calcitrapine. 
Cannabinine. 
Ceanothine. 
Cinchonine,   k.,   1  in 

500,000. 
Cocaine,   bn.  ;  cloud 

200,000. 
Codeine,  k.,  crys. 
Colchicine,  1  in  2,500. 
Conhydrine. 
Coniine,  k.,  1  in  8,000. 
Corydaline,  bn. 
Cryptopine. 
Cytisine,  dark  bn. 
Damascenine,      bn.  - 

purple. 
Delphinine,  k.,  3,000. 
Ecgonine,  r.-bn. 
Emetine,  1  in  25,000. 
Erythrophlceine,  y.-r. 


[Bismuth-Pot 

Ergotine. 
Grandiflorine,  y. 
Hydrastine,  bn. 
Hymenodictyonine, 
bn. 

Hyoscine,  oily. 
Hyoscyamine,  orange. 
Igasurine,  bn. 
lmperialine,  dark  y. 
Lobeliine,  bn. 
Lycoctonine. 
Mandragorine. 
Morphine,  k.,  5,000. 
Narceine,  crys. 
Narcotine,  k.,  8,000. 
Nicotine,  r.-bn. 
Papaverine,  1  in  50,000. 
Pelletierine. 
Physostigmine,  k., 

25,000. 
Piliganine,  light  bn. 
Protopine. 
Pseudojervine. 
Pseudo  pelletierine, 

pale  bn.  needles. 
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assic  Iodide  (21). 
Quinidine,  K. 
Quinine,  r.-bn. 
Sabadilhne,  k. 
Sabatrine,  k. 
Scopoline,  bn. 
Spigeline,  bn.-r. 
Strychnine,    k.  crys., 

limit  50,000. 
Taxine,  y. 

Thebaine,  1  in  5,000  ; 
extre me  limit  50,0(  )0. 

[Theine,  if  conct-n- 
trated.] 

[Theobromine,  if  con- 
centrated.] 

Tritopine. 

Veratrine,  k. 

Glucosidesand  bitter 
principles  are  not  pre- 
cipitated as  a  rule.  An 
exception  to  former 
class  is  : 

Euonymin,  r.-bn.  pp. 


21.  BISMUTH-POTASSIC  I 
Pp. 

Aconitine,  orange,  1  in  40,000. 
Amarylliue,  y. 
Anagyrine. 
Anthocercine. 
Apomorphine,  limit  10,000. 
Arecaine,  red,  becoming  crys. 
Arecoline,    „  ,, 
Artarine,  r.  flocculent. 
Atropine,  orange,  1  in  10,000  floccu- 
lent. 


DIDE  (Dragendorff's  Reagent). 

Bebeerine,  orange-red. 
Bellamarine,  white. 
Berberine,  orange-r. ;  limit  5,000. 
Brucine,  orange-r.  ;  1  in  10,000. 
Calcitrapine,  orange. 
Ceanothine. 

Chelidonine,  orange-red. 
Chrysanthemine,  orange,  grad.  crys. 
Cinchonine,     orange  -  r.  ;  cloud 
200,000. 

Codeine,  orange  ;  slight  at  50.000. 
Colchicine. 
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BlSMUTII-POTASSIC  IODIDE 

Coniine,  y.,  limit  6,000. 
Corydaline. 
Cryptopine. 
Curarine. 

Delphinine,  orange-r. 
Emetine,  1  in  25,000. 
Erythropblceine,  y. 
Hymenodictyonine,  r. 
Hyoscyamine,  r.  amorphous. 
Imperialine,  orange. 
Lycoctonine,  1  in  40,000. 
Morphine  (faint  at  5,000. 
Narceine. 

Narcotine,  orange-r.  ;  limit  4,000. 
Nicotine,  pp.  cloud  1  in  40,000. 


CLASSIFICATION 

Papaverine,   orange-r.  ;   slight  at 
10,000. 

Piperidine,  the  Hydriodide. 
Quinine,  orange-r. ;  cloud  50,000. 
Strychnine,     orange  -  red  ;  limit 

250,000. 
Taxine,  y. 

Thebaine,  orange;  slight  at  10,000. 
Theine,  1  in  3,000. 
[Theobromine,  cloud  if  dilute.] 
[Veratrine,  not  dilute  ] 

Of  the  Glucosides,  Menyauthin 
gives  y.  pp.,  and  Digitalin  pp.  in 
concentrated  solutions. 


22.  CADMIUM-POTASSIC  IODIDE  (Marine's  Reagent). 


Pp. 

Ancoihtioe.  wite  1  in  1,000,  cloud 

1  in  2,500. 
Alpha-homo-chelidonine. 
Amarylline,  y. 
Artarine,  y.  flocculent. 
Atropine. 
Bebeerine. 
Bellamarine,  white. 
Beta-homo-chelidonine. 
Berberine. 
Brucine,  crys. 
Calcitrapine,  orange-y. 
Ceanothine. 
Chelidonine. 

Cinchonine,  hair-like  crys.  ;  50,000. 

Codeine,  grad.  crys.  1  in  500. 

[Colchicine,  only  coned.] 

Coniine. 

Curarine. 

Cytisine. 


I  Damascenine,  white. 
Delphinine. 

Emetine,  y.  amorphous. 
Erythrophlceine,  white. 
Hymenodictyonine. 
Hyoscyamine,  1  in  10,000. 
Imperialine,  white  flocculent. 
Lycoctonine. 

Morphine,  needles  1  in  1,000  after  a 
time. 

Narceine,  1  in  1,000. 

Narcotine,  1  in  3,000  ;  limit  8,000. 

Nicotine. 

Papaverine,  1  in  1,1100. 
Pelletierine. 

Physostigmine,  pale  y.  1  in  1,000. 

Piperine. 

Protoverati  ine. 

Pseudopelletierine. 

Quinidine. 

Sparteine,  white. 

Strychnine,  flocculent. 


REACTIONS,  ETC. 

Taxine. 

Thebaine,  up  to  1  in  10,000. 
Veratrine. 

No  pp. 

jEsculin,  G. 
Amygdalin,  Gr. 
Chamaslirin,  G. 
[Colchicine,  only  coned.] 
Colocynthin,  G. 
Digitalin,  G. 


[Mekcukic-Potassic  Iodide  (24). 
Glycyrrhizin. 
Helleborein,  G. 
Helleborio,  G. 
Ononin,  G. 
Protoveratridine. 
Salicin,  G. 
Saponin,  G. 
Solanine  (not  dilute). 
Strophanthin,  G. 
Theine. 

[Theobromine,  not  dilute.] 


23.  ZINCIC-POTASSIC  IODIDE. 


Pp. 

Berberine,  amorphous  (1  in  3,000 
to  6,000). 

Codeine,  long  hair-like  crys.  (not  1 
in  1,000). 

Narceine,  crys.  become  blue  on  ex- 
posure (feeble  at  1  in  5,000). 

Papaverine,  1  in  10,000. 

Quinidine. 

Quinine. 

Strychnine. 

Thebaine  (not  1  in  500). 
[Veratrine,  see  opposite.] 


No  pp.  or  scarcely. 

Atropine. 

Cinchonidine. 

Cinchonine. 

Coniine. 

Morphine. 

Narcotine. 

Nicotine. 

Theine. 

[Veratrine,  very  slight  pp.] 


24.  MERCURIC-POTASSIC 

general  precipitant  of  alkaloids,  m 

I.  Alkaloids  precipitated. 

Aconitine,  white. 
Akazgine. 

Amarylline,  y.-green. 
Anagyrine. 
Angeline,  partially. 
Anthocercine. 
Arecaine,  y.-crys. 


•DIDE  (Mayer's  Solution),  a  very 
i  used  for  quantitative  determinations. 

Arecoline,  y.  oily,  grad.  crys. 
'  Aricine,  pp.  ;  cloud  50,000. 

Artarine,  y.  flocculent. 
!  Aspidospermine,  y.  flocculent. 

Atisine,  white. 

Atropine,  up  to  1  in  7,000. 

Bebeerine,  white. 

Bellamarine,  y.-green. 

Berberine. 


Mercuric  Potassic  Iodide  (2 
Boldine. 

Brucine,  y.-white  ;  feeble  at  50,000. 
Calabarine,  insol.  alcohol. 
Calamine. 

Calcitrapine,  y.  amorpb. 
Cannabine. 
Cannabinine,  white. 
Carpaine,  limit  200,000. 
Ceanothine. 

Chelidonine,  insol.  alcohol. 
Chrysanthemine,  y.-white. 
Cinchonine,  pp.  ;  cloud  at  500,000. 
Cocaine,  pp. ;  cloud  at  1,000,000. 
Codeine,  1  in  5,000  ;  limit  50,000. 
[Colchicine,conod.  only,  unless  acid.] 
Conhydrine. 

Coniine,  adherent ;  1  in  800. 
Corydaline,  y.-white. 
Curarine. 

Cytisine,  I  in  5,000. 
Damascenine.  white. 
Delphinine,  y.-white. 
Emetine,  y.  amorph.  25,000. 
Ergotine. 
Erythrine. 

Erythrophlceine,  white. 
Gnoscopine,  white. 
Grandiflorine,  y. 
Hydrastine. 

Hymenodictyonine,  white. 
Hyoscine,  yellow. 
Hyoscyamine,  white. 
Imperialine,  red-y. 
Laurotetanine. 
Lobeliine,  pale  y. 
Lycoctonine. 

Morphine,  amorph.  ;  limit  2,500. 
Narceine,  feeble  at  1  in  10,000. 
Narcotine,  white  ;  slight  at  8,000  ; 
limit  50,000. 


CLASSIFICATION 

•]. 

Nicotine,    adherent     pp.  ;  limit 

25,000. 

Papaverine,  white  ;  1  in  1,000. 
Physostigmine,  pp.  melts  at  70°  ; 

sol.  alcohol. 
Picraconitine. 
Piliganine,  white. 
Piperine,  y.-white. 
Pithecolobine,  limit  200,000. 
Protoveratridine. 
Protoveratrine. 
Pseudaconitine. 

Pseudojervine,  pp.  ;  cloud  at  6,000. 
Quinidine,  limit  50,000. 
Quinine,  amorph. ;  limit  125,000. 
Rheadine,  pale  y. 

Sabadilline,  y.-white ;  cloud  at  5,000. 
Sabatrine,         ,,  ,;  „ 

Sapotine. 

Spigeline,  white  crys. 
Strychnine,  white;  limit  150,000. 
Thebaine,  slight  at   5,000,  faint 

50,000. 
Ustilagine. 

Veratrine,  y.-white  ;  cloud  at  5,000. 
Veratroidine,  pp.  ;  cloud  at  5,000. 

II.  Non-basic  substances  precipi- 
tated. 

Acorin. 

Euonymin,  white. 
Menyanthin,  white. 
[Sikimin,  cloud.] 
Sophorin,  white. 

III.  No  pp.  with  : 

Chamaelirin,  G. 
[Colchicine,  A.,  see  I.] 
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[Mercuric  Chloride  (25). 
[Digitalin,  G.,  pp.  coned.]  Solanine,  A.-G. 

Gonolobin,  G.  Strophanthin,  G. 

Helleborein,  G.  Theine,  A. 

Karakin,  P>.  [Theobromine,  A,  not  dilute.] 


25.   MERCURIC  CHLORIDE. 


I.  Alkaloids  Precipitated : 

(w.  =  white,  grad.=gradually, 
y.  =  yellow,  sol.  =  soluble. ) 

Aconitine,  w.,  grad.  crys.  ;  up  to  1 

in  100. 
Akazgine,  sol.  warm. 
Apomorphine,  w. 
Aspidosamine. 
Aspidospermine,  w. 
Atherospermine,  w. 
Atropine,  part.  sol.  HC1  ;  cloud, 

then  pp.  at  3,000. 
Bebeerine,   w.,   sol.   HCI,   or  in 

Ammon.  Chlor. 
Berberine,  amorph. ;  insol.  HCI. 
Beta-homo-chelidonine. 
Brucine,  amorph.  (except  coned.). 
Chelerythrine,  y.-w. 
Cinchonidine,  crys.,  df.  sol. 
Cinchonine,  feeble  at  1  in  1,000. 
Cocamine. 
Cocaine,  w. 
Codeine,  not  1  in  500. 
Conessine. 
Coniine,  w. 

Cryptopine,  sol.  warm. 
Curarine. 

[Cytisine,  free,  gives  pp.,  but  not 

the  salts]. 
Damascenine,  w. 
Delphinine,  1  in  3,000,  grad. 
Ditamine,  sol.  hot,  crys.  cold. 


Ecboline,  pp.  (in  acid  solution). 
Echitenine,  pale  y. 
Emetine,  w.  1  in  1,000  ;  cloud  at  1 
in  3,000. 

Ergotine,  pp.,  but  not  in  acid  solu- 
tion. 
Erythrine. 
Erythrophloeine,  w. 
Hydrastine. 
Hymenodictyonine. 
Hyoscine,  amorphous. 
Hyoscyamine. 
Laurotetanine. 
Morphine,  w.  crys.,  1  in  100. 
Narceine,  not  1  in  100. 
Narcotine,  cloud,  then  pp. 
[Nicotine,  free,  w.  up  to  1  in  3,000.] 
Oxyacanthine. 

Papaverine,  slowly  ;  not  1  in  500. 
Physostigmine,  sol.  HCI.  (no  pp.  1 

in  500). 
Piturine,  w.,  1  in  100. 
[Piperine,  not  dilute.] 
Porphyrine. 
Pseudaconitine. 
Quebrachine. 
Quinidine,  w.  amorph. 
Quinine,  w.  amorph.,  sol.  Ammon. 

Chloride. 
Rheadine,  w. 
Sapotine,  w. 
Strychnine,  sol.  alcohol. 
Thebaine,  not  1  in  250. 
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Mercuric  Chloride  (25).] 
Theirie,  1  in  1,000  grad.  crys. 
Theobromine,  pp.  ;  cloud  at  3,000. 
Veratrine,  M.P.  172°  (no  pp.  1  in 
500). 

II.  Glucosides,  etc.,  precipitated : 

Adonin,  G. 

[Aloin,   B.,  pp.   with  mercurous 

nitrate.] 
Arnicin,  fi.  (alcoholic  solution). 
Calendulin. 

Cantharidiu,  B.,  w.  crys. 
Catechin,  dirty  w.  (also   pp.  by 

mercurous  nitrate). 
[Convallamarin,    pp.  mercurous 

nitrate.] 
Emodin. 

[Melanthin,  cloud.] 
Neriodorin. 
Ononid,  B. 

[Santonin, B.,  pp.  mercurous  nitrate.] 
Sinalbin,  G. 

III.  Following   substances  not 

precipitated : 

Aloin,  B. 


CLASSIFICATION  O 


Angelin. 
Angeline. 
Araliin,  G. 
Arecoline,  A. 
Californin,  B. 
Chrysanthemine,  A. 
[Colchicine,  pp.  coned.] 
Cornin,  B. 
Cytisine,  see  I. 
Ergotinine,  A. 
Erythrocentaurin,  G. 
Helleborein,  G. 
Lobeliine,  A. 
Lycoctonine,  A. 
Ratanhine  (free). 
Rosaginin  (alcoholic). 
Panaquilon,  B. 
Picrotoxin,  B. 
Protoveratrine,  A. 
Sabadilline,  not  1  in  150. 
Sabatrine,  not  1  in  150. 
Scoparin,  B. 
Solanine,  G. 
Taxihe,  A. 
Trigonelline,  A. 


26.  SOLUTIONS  OF  THE  HALOGENS. 

CI.  =  Chlorine  water,  Br.  =  Bromine  water,  I  =  Iodine  tincture, 
Th  =  Thalleioquin  test  (green  coloration  on  addition  of  ammonia  after 
treatment  with  chlorine  water  ;  compare  Quinine.) 


I.     Following    alkaloids  give 
reactions : 

Akazgine,  pp. 

Alpha-homo-chelidonine,  Br.  pp. 
Anagyrine,  I.  bn.  pp. 
Apoquinidine,  Th.  faint. 
Apoquinine,  Th.  faint. 
Arecoline,  I.  bn.  pp. 


Aribine,  CI.,  Br.  and  I.  pp.  ;  sol. 
warm. 

Atropine,  Br.,  y.  crys. ;  see  Part  I. 
Berberine,  CI.  red  ring  ;  see  Part  I. 

„        Br.  y.  pp. 

„        I.  gn.  y.-bn.  crys. 
Beta-homo-chelidonine,  Br.  pp. 
Boldine,  I.  bn.  pp. 


REACTIONS,  ETC. 

Brucine,  CI.,  colours  y.  then  r., 

then  white  pp. 
Brucine,  Br.,  violet  coloration. 

,,       I.,  bn.  crys. 
Carpaine,  I.  pp.  (limit  1  in  200,000). 
Chelerythrine,  I.  pp. 
Chelidonine,  I.  pp. 
Cinchonidine. 
Cinchonine. 
Cocaine,  I.  bn.  pp. 
Codeine,  r.-bn.  with  Th.  test  ;  Br. 

pp. 

Corydaline,  I.  pp. 
Cupreine,  Th. 
Delphinine,  I.  pp. 
Dicinchonine. 
Ergotinine,  Br.  pp. 
Erythrine,  I.  pp. 
Homoquinine,  Th. 
Hydroquinidine,  Th. 
Hydroquinine,  Th. 
Hyoscyamine,  I.  pp. 
Laurotetanine,  I.  pp. 
Lupanine,  I.  bn.-r.  pp. 
Lycoctonine,  Br.  pp.  crys. 
Lycopodine,  I.  bn.,  cloud. 
Muscarine. 
Narceine,  I.  crys. 

Narcotine,  CI.  greenish  ;  y.  with 

ammonia. 
Narcotine,  Br.  y.  pp. 
Nicotine,   I.  long  crys.  (ethereal 

solution). 
Oxyacan thine,  Br.  pp. 
Oxyacanthine,  I.  r.-bn.  pp. 
Papaverine,  CI.  greenish ;  bn.  with 

ammonia. 
Papaverine,  I.  pp.  crys. 
Pelletierine,  Br.  pp. 
Physostigmine,  Br.  r.  coloration 


[Solutions  of  Halogens  (26). 
Piliganine,  Br.,  I.,  y.  pp. 
Quinicine,  Th. 
Quinidine,  Th. 
Quinine,  Th. 

Sabadilline,  Br.  cloud  1  in  5,003. 
Sabatrine,  Br.  cloud  1  in  5,000. 
Spigeline,  I.,  bn.-r.  pp. 
Strychnine,  CI.  white  pp.  (sensi- 
tive). 

Thebaine,  r.-bn.  with  Th.  test. 
Br.  pp. 

Veratrine,  golden  y.  with  Th.  test. 
„        Br.  cloud  1  in  5,000. 

II.  Following    non-basic  sub- 
stances give  reactions : 

Acorin,  I.  pp. 
Aloin,  Br.  pp. 
Menyanthin,  I.  y.  pp. 
Picrolichenin,  CI.  y.  coloration. 
Santonin,  CI.  grad.  crys. 
Xanthostrumarin,   CI.   y.  colora- 
tion. 

III.  No  reaction  or  pp.  with 

following : 

Atherospermine,  Th. 
Cinchonainine,  Th. 
Cinchonicine,  Th. 
Cinchonidine,  '1  h. 
Cinchonine,  Th. 
Cornin,  I. 
Digitalin,  I. 

Erythrocentaurin,  CI.,  Br.,  or  I. 
Fumarine,  CI.  no  coloration. 
Hydrastine,  CI. 
Macrocarpine,  I. 
Picrotoxin,  I.  no  pp. 
Sabadilline,  CI. 
Sabatrine,  CI. 


classification  of  reactions,  etc. 

Sulphuric  Acid  (27).] 
27.  CONCENTRATED  SULPHURIC  ACID  produces  colour  changes 
with  an  extremely  large  number  of  alkaloids,  glucosides,  and  amaroids, 
•when  a  fragment  of  the  substance  is  brought  in  contact  with  it ;  in 
many  instances  a  succession  of  colours  is  given. 


I.  Alkaloids  giving  red,  purple, 

and  violet  shades.* 
[Aconitine,  if  impure  r.  or  grad.  v.] 
Apomorphine,  r. 
Asiminine,  gn.~vr.~^colourless. 
Atisine,  y.~»-p. 
Beta-homo-chelidonine,  v. 
Boldine,  r. 

[Brucine,  r.  if  acid,  not  pure.] 
Calcitrapine,  see  II. 
Chelerythrine,  y.-r. 
Cinchonamine,  r.-y. 
[Cocaine,  r.  if  not  pure  ;  see  IV.] 
(Jorydaline,  y.-r.  (?)  ;  see  IV. 

„        (Adermann's),  y.^T. 
Cupronine,  r.  (bl.-v.  with  water). 
Curarine,  r.  or  bl.-wr. 
Delphinoidine,  r.-v. 
Ditamine,  r. 
Ecboline,  dark  r. 
Echitamine,  p. 
Echitenine,  r.-v. 
Eupatorine,  r.-bn. 
Fumarine,  v. 
Grandiflorine,  y.~vr. 
Heliotropine,  y.~*r 
[Hydrastine,  r.  if  acid,  not  pure.] 
Hypoquebrachine,  v. 
Laudanine,  pink. 
Laudanosine,  r.-bn. 
Laurotetanine,  pale  rose. 
[Narceine,  if  impure  blood-r.  or 
bl. ;  see  II.] 


[Papaverine,  if  impure  bl.-v.-w-v.  ; 

see  IV.] 
Pareirine,  v. 

Physostigmine,  grad.  r. ;  see  II., III. 
Porphyrine,  p. 

Protoveratridine,  v.~vcherry-r. 
Rheadine,  r.,  or  III. 
Rubijervine,  r. 
Sabadilline,  r. 
Sabadine,  y.~^blood-r.~vv. 
Sabadinine,  blood-r. 
Sabatrine,  grad.  r. 
Solanine,  r.-y. 
Staphisagrine,  r.-v^v.,  or  IV. 
Taxine,  p.~w. 
Thebaine,  blood-r. 
Veratralbine,  y.~vr. 
Veratrine,  y.**~r. 
Veratroidine,  see  II. 

la.  Non:alkaloidal  substances 
giving  red,  purple,  and  violet 
shades. 

Adonin,  G.,  deep  r. 

Angelin,  B.,  r. 

Amygdalin,  G.,  light  v.-r. 

Assamic  acid,  G.,  y.-wr.-wbl.'wv. 

Brucamarin,  v. 

Californin,  B.,  bn.-r. 

Calumbin,  r. 

Camellin,  r. 

Cascarillin,  B.,  blood-r. 

Cerberin,  v. 


*  It  must  not  be  overlooked  that  impure  alkaloids  frequently  give  colours,  although 
the  pure  substances  do  not. 


Chamaslirin,  B.,  r.*~black. 
Cnicin,  B.,  r.-v^v. 

[Convallamarin,  v.,  acid  to  aqueous 

solution.] 
Convolvulin,  G.,  grad.  r. 
Copalchin,  B.,  r. 
Cyclamin,  G.,  r. 
DigitoniD,  G.,  v. 
Dulcamarin,  B.,  r.~^rose. 
Elaterin,  B.,  dark  r. 
Frangulin,  G.,  gn.-^p.-wdark  r. 
Gratiosolin,  bn.-r. 
Helixin,  G.,  bright  r. 
Helleborein,  G.,  bn.-r. 
Helleboretin,  bn.-r. 
Helleborin,  G.,  blood-r. 
Hesperidin,  r.  (intense  on  warming). 
Hydrocarotin,  r. 
Jalapin,  G.,  grad.  r. 
Kosin,  B.,  r. 
Laserpitin,  B.,  r. 
Limonin,  G.,  blood-r. 
Linin,  B.,  dark  v. 
Mangostin,  B.,  y.-r. 
Melanthin,  G.,  rose~*v.-r. 
Menyanthin,  G.,  y.-bn.-^v. 
Ononin,  G.,  r.-y.-wr. 
Panaquilon,  p.-r. 
Phillygenin,  r. 
Phillyrin,  G.,  r.-v. 
Phloretin,  r. 
Phlorrhizin,  G.,  y.-^r. 
Physodin,  v. 
Pimpinellin,  B.,  r. 
Podophyllotoxin,  r.~*gn.~vbl.~^v. 
Populin,  G.,  r. 
Quinovin,  B.,  grad.  r. 
Rosaginin,  G.,  r.-bn. 
Salicin,  G.,  r. 
Saligenin,  intense  r. 
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[Sulphuric  Acid  (27). 
Sapogenin,  grad.  v. 
Saponin,  G.,  light  r. 
SapotiD,  G.,  r. 
Scillin,  r.-bn. 
Scillitoxin,  r.~^bn. 
Smilacin,  dark  r.,  or  II. 
Sophorin,  G.,  flesh-colour. 
Sparattospermin,  gn.->~r. 
Tampicin,  G.,  grad.  r. 
Theveresin,  G.-d.,  as  Thevetin. 
Thevetin,  G.,  r.-bn. ~w\~w. 
Tnrpethin,  G.,  grad.  r. 
Urechitin,  | 
Urechitoxin,  (  y-'vvr-'vv'P- 
Vernonin,  G.,  bn.~vp. 

II.  Alkaloids  giving  yellow  to 
brown  colours : 

Alpha-homo-chelidonine,  y. 
Amarylline,  r.-bn. ~vbn. 
Anthocercine,  y.-bn. 
Atisine,  see  I. 
Berberine,  y. 

Calcitrapine, dark  bn.wv.-wgray-bn. 
Calycanthine,  pale  y. 
Ceanothine,  r.-bn. 
Chelerythrine,  y.-r. 
Cinchonamine,  r.-y. 
Colchiceine,  \ 
Colchicine,    \  J' 
Conchairamidine,  y.~\,dark  gn. 
Conchairamine,  bn. -^intense  gn. 
Corydaline  (Adermann's),  y.wv. 
Delphinine,  light  bn.,  or  IV. 
Delphinoidine,  r.-bn. 
Emetine,  dirty  bn.  to  gn. 
Gelsemine,  y.~*r.-bn.,  or  IV. 
Gnoscopine,  y. 
Grandiflorine,  y.-r. 
Heliotropine,  y.~w\ 
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164 

Sulphuric  Acid  (27).] 
Hydrocotarnine,  y.  (r.  warm). 
Imperialine,  pale  y. 
Javanine,  intense  y. 
Jervine,  y. 
Laudanosine,  r.-bn. 
Lobeliine,  r.-bn. 
Narceine,  if  pure,  bn.  ;  see  I. 
Oxyacanthine,  r.-bn.  (?)  ;  see  II. 
Paricine,  y.-gn. 

Physostigmine,  y.~vgn.(?);  see  also 

I.,  III. 
Piperine,  y.~vgn.  slowly. 
Sabadine,  see  I. 
Solanine. 

Ustilagine,  see  III. 
Veratralbine,  y.">~r. 
Veratrine,  y.~^r. 
Yeratroidine,  orange~^r. 

Ila.  Non-alkaloidal  substances 
giving  yellow  to  brown 
colours. 

Absynthiin,  see  III. 
Agoniadin,  G-.,  light  y.*A<gn. 
Andromedotoxin,  B.,  bn. 
Antiarin,  B.,  y.-bn. 
Assauric  Acid,  G.,  see  I. 
Capsicin,  bn. 

Digitalein,  G.,  r.-bn.,  or  IV. 
Diosmin,  G.,  y. 
Ericolin,  G.,  y.-bn. 
Euonymin,  G.,  y.-^r.-bn. 
EupatoriD,  G.,  r.-bn. 
Euphorbon,  B.,  y.-bn. 
Fraxetin,  G.-d.,  y. 
Gentiopicrin,  G.,  y. 
Gratiolin,  y.-bn. 
Gratiosolin,  bn.-r. 
Guacin,  B.,  r.-bn. 
Helixin,  G.,  y. 


Helleborein,  bn.-r. 
Helleborin,  bn.-r. 
Junipicrin,  B.,  light  y. 
Liriodendrin,  orange. 
Mangostin,  B.,  y.-r. 
Menyanthin,  G.,  y.-bn. ~vv. 
[  Ononin,  G.,  r.-y.-wr. 
Phlorrhizin,  G.,  y.~vr. 
Picrotoxin,  B.,  y. 
Prophetin,  r.-bn. 
Rosaginin,  G.,  r.-bn. 
Scillain,  G.,  bn. 
Scillin,  r.-bn. 
Scillitoxin,  r.~^bn. 
Smilacin,  G.,  y.-^r.,  or  I. 
Solanine,  A.-G. 
Strophanthin,  G.,  ])ale  y.-bn. 
Syringopicrin,  gn.-bn. 
Urechitin    )  gge  j 
Urechitoxin  j 
XylosteiD,  B.,  bn. 
Yernonin,  see  I. 
Yillosin,  G.,  light  bn. 

III.  Alkaloids  giving  blue  and 
green  colours. 

Aricine,  dark  gn. 
Aristine,  bl.~gn.-bl. 
Asiminine,  see  I. 
Bebeerine,  dirty  olive-gn. 
Chairamidine,  y.~vdark  gn. 
Codamine,  gn. 

Conchairamidine,  intense  gn. 
Conchairamine,  bn.~vintense  gn. 
Concusconine,  bl.-gn.~volive-gn. 
Cryptopine,  intense  bl. 
Cuprine,  deep  bl. 
Curarine,  r.  or  bl.-vvr. 
Cusconine,  y.-gn. 
Emetine,  see  II. 


Geissospermine,  colourless  ~v  bl.  ~v 

colourless. 
Glaucine,  bl. 

[Papaverine,  if  impure;  see  I.  and 

IV.] 
Paricine,  y.-gn. 

Physostigmine,  y.      olive-gn.  (?) ; 

see  I. 
Piperine,  see  II. 
Protoveratrine,  grad.  gn.~vbl. 
Pseudomorphine,  olive-gn.,  or  IV. 
Quebrachamine,  bl. 
Rheadine,  olive-gn.,  or  I. 
Thebaicine,  bl. 
Thebenine,  bl. 

Tylophorine,  r.-bn. ~vgn.-wbl. 
Ustilagine,  bn.~wntense  gn. 

Ilia.  Non-alkaloidal  substances 

giving  blue  and  green  colours. 
Absynthiin,  B.,  bn.-v~gn.~vbl. 
Agoniadio,  G.,  light  y.~>-gn. 
Aristolochin,  B.,  dark  gn. 
Asclepiadin,  G.,  y.-gn. ~>-deep  gn. 
Assamic  Acid,  G.,  see  I. 
Coniferin,  G.,  v.-bl. 
Crocetin,  G.-d.,  bl. 
Crocin,  G.,  deep-bl. 
Digitalin,  G.,  gn.  (authorities  differ). 
Frangulin,  G.,  gn.-wp.~>-dark  r. 
Sparattospermin,  gn.~vr. 
Strophanthin,  G.,  pale  y.-wbn.^gn. 
Syringin,  G.,  dark  bl. 
Syringopicrin,  B.,  gn.~^bn. 
Tulucunnin,  bn.-wv. 

IV.  Alkaloids  giving  no  colour, 
or  very  pale  yellow  merely. 

Aconine. 
Aconitine,  see  I. 


[Sulphuric  Acid  (27). 
Akazgine. 
Alstonidine. 
Anagyrine. 
Artarine. 
Atherospermine. 
Atropine. 

Brucine  (red  with  trace  HNO:j). 
Carpaine. 
Chairamine. 
Chelidonine. 
Chrysanthemine. 
Cinchonidine. 
Cinchonine. 
Cinchovaic  Acid. 
Cocaine. 
Codeine. 
Coniine. 
Coptine. 
\  Corydaline,  see  I. 
Cytisine. 

Delphinine,  see  II. 
Geissospermine,  colourless  at  first  ; 

see  III. 
Gelsemine,  or  III. 
Hydrastine. 
Hyoscine. 
Hyoscyamine. 
Lanthopine. 
Lycoctonine. 
Morphine. 
Narcotine. 
Nicotine. 

Oxyacanthine,  see  II. 

Papaverine,  if  pure  ;  see  I. 

Picraconitine. 

Pilocarpine. 

Pseudojervine,  if  pure. 

Pseudomorphine,  if  pure  acid  ;  see 

III. 
Quinidine. 
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Sulphuric  Acid  (27).] 
Quinine. 
Ratanhine. 
Scopoline. 
Sparteine. 

Staphisagrine,  see  II. 
Strychnine. 

Surinamine  (Ratanhine). 
Thalictrine(?) 
Theobromine. 
Theine. 
Ulexine. 
Valdivine. 


IVa.  Non-alkaloidal  substances 
giving  no  colour  or  but  slight 
yellow. 

Carapin,  B. 
Ceratophyllin. 
Digitalein,  or  II. 
Erythrocentaurin. 
Lactucin,  B. 
Linamarin,  G. 
Marrubiin,  B. 
Meconin,  B. 
Picrolichenin,  B. 
Quassiin,  B. 

Santonin  (colourless  at  first). 
Variolarin,  B. 

28.  CONCENTRATED  NITRIC  ACID.— The  colours  produced  by 
this  acid  are  classified  in  the  same  way  as  those  obtained  with  sulphuric 
acid. 


I.  Alkaloids  giving  red,  purple 
and  violet  shades. 

Aconitine,  if  impure;  see  II.  and IV. 
Apomorphine,  v.-r. 
Asiminine,  carmine  ~vp. 
Aspidospermine,  r. 
Boldine,  r. 

Brucine,  scarlet  to  blood-r. 
Capsaicin,  r. 
Colchicine,  see  II. 
Corydaline,  grad.  bn.-r. 
Cotarnine,  r. 
Curarine,  p. 

Damascenine,  r.-v.  gradually. 
Ditamine,  see  II. 
Echitamine,  p.~*gn. 
Echitenine,  r.^p.-v^gn.-wy. 
Geissospermine,  p. 
Grandiflorine,  p. 


Igasurine,  r. 
Loxopterigine,  r. 
Meconidine,  reddish. 
Pareirine,  blood-r. 
Paytamine,  colourless-wr. 
Physostigmine,  y.  or  r. 
Porphyrine,  p. 
Pseudomorphine,  blood-r. 
Ratanhine  | 


[Surinamine]  j 


r.  or  v.  ;  see  IV. 


Thebaicine,  r. 
Tylophorine,  p.-r. 
Veratroidine,  see  II. 
[Vicine,  colourless~^grad.  v.  after 
evaporation.] 

la.    Non-alkaloidal  substances 
giving  above  colours. 

Camellin,  G. 
Cascarillin,  B.,  r.-v. 


Chicorin,  G.,  r. 
Colocynthin,  G.,  light  r. 
Daphnin,  G.,  r. 
Daphnetin,  grad.  intense  r. 
Ecbalin,  B. 

Fraxetin,  dark  v.-^r.-vA-y.-w-colour- 

less. 

Gardenin,  B.,  momentary  r. 
Laserpitin,  B.,  r. 
Scillotoxin,  see  Ila. 
Sinalbin,  G.,  transient  blood-r. 
Syringin,  G.,  blood-r. 

II.  Alkaloids  giving  yellow  to 
brown  colours. 

[Aconitine,  if  impure,  y.,  r.,orbn.] 
Anthocercine,  pale  y. 
Bebeerine,  bn. 
Berberine,  dark  bn.-r. 
Ceanothine,  y. 
Cinchonamine,  y. 
Codeine,  y. 

Colchicine,  v.~^bn.~vy.  (or  bl.). 
Cryptopine,  grad.  y. 
Cytisine,  y. 

Ditamine,  y.~^dark  gn.^orange  r. 
Echitenine,  see  I. 
Emetine,  y.-bn. 
Gelsemine,  y.  to  greenish. 
Hydrastine,  orange. 
Imperialine,  y. 
Lanthopine,  y. 
Laudanine,  orange. 
Laurotetanine,  dirty  bn. 
Morphine,  orange. 
Narceine,  y. 

Narcotine,  y.*~colourless. 
Oxyacanthine,  bn.-y. 
Papaverine,  y.-^dark  orange. 
Physostigmine,  y.  or  r. 
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[Nitric  Acid  (28). 
Piperine,  orange~vy.-gn. 
Ratanhine. 
Rheadine,  y. 
Sabadilline,  y. 
Sabatrine,  y. 

Strychnine,  y.-wiark  y.,  or  IV. 
Taxine,  y.-bn.,  or  IV. 
Thebaine,  y. 
Veratrine,  y.,  or  IV. 
Veratroidine,  transient  rose~y. 

Ila.  Non-alkaloidal  substances 
giving  yellow  to  brown  colours. 

Agoniadin,  G.,  golden  y. 

Assamic  Acid,  G.,  y. 

Chama5lirin,  B.,  pale  y. 

Crocin,  G.,  see  Ilia. 

[Digitalin,      authorities      differ ; 

colourlessly.,  or  III.] 
Euonymin,  G.,  y. 
Eupatorin,  G.,  light  y. 
Fraxetin,  G.-d.,  see  la. 
Gratiolin,  G.,  y. 
Guacin,  B.,  dark  y. 
Ononin,  G.,  y. 
Scillain,  G.,  y.~^gn. 
Scillitoxin,  y.-r.~vorange~vy.-gn. 
Strophanthin,  G.,  pale  y. 

III.  Alkaloids  giving  green  or 
blue  colours. 

Aricine,  intense  gn. 
Calycanthine,  bright  gn. 
Chairamidine,  dark  gn. 
Chairamine,  dark  gn. 
Codamine,  gn. 
Colchiceine,  bl. 
Conchairamidine,  dark  gn. 
Conchairamine,  dark  gn. 
Concusconine,  gn. 
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Nitric  Acid  (28).] 
Cusconine,  gn. 
Ditamine,  see  II. 
Echitamine,  see  I. 
Echitenine,  see  I. 
Parabuxine,  gn. 

Solanine,  A.-G.,  colourless-^bl."^ 
colourless. 

Ilia.  Non-alkaloidal  substances 
giving  green  or  blue  colours. 

Adonin,  G.,  indigo  bl. 
Croein,  G,  momentary  bl.-wbn. 
[Digitalin,  gn.,  or  Ila.,  IVa.] 
Scillain,  G.,  y.-wgn. 
Solanine,  A.-G.,  see  III. 

IV.  Alkaloids  giving  no  colours 
or  but  faint  yellow. 

Aconitine,  if  pure ;  see  also  II. 

Atisine. 

Atropine. 

Carpaine. 

Cinchonidine. 

Cincbonine. 

Conhydrine. 

Coniine. 

Delphi  nine. 

Delphinoidine. 

Fumarine. 

Hyoscyamine. 

Lycoctonine. 

Nicotine. 


CLASSIFICATION  OF  REACTIONS,  ETC. 


Paytamine,  at  first  colourless;  see  I. 

Piturine. 

Quinidine. 

Quinine. 

Ratanhine,  if  pure  ;  see  I. 
Scopoline. 

Solanine,  A.-G.,  at  first  colourless  ; 

see  III. 
Sparteine. 
Strychnine,  or  II. 
Surinamine  (Ratanhine),  if  pure  ; 

see  I. 
Taxine,  or  II. 
Theine. 
Theobromine. 
Valdivine. 
Veratrine,  or  II. 
Vicine,  see  I. 

IVa.  Non-alkaloidal  substances 
giving  no  colours  or  but  faint 
yellow. 

Araliin,  G. 

Ceratophyllin,  faint  y. 

[Digitalin,   G.,  authorities  differ  ; 

see  II.,  III.] 
Erythrocentaurin. 
Helixin,  G. 
Liriodendrin,  B. 
Solanine,  A.-G. ;  see  IV. 
Variolarin,  B. 


29.  FROHDE'S  SOLUTION  (concentrated  sulphuric  acid  containing 
molybdic  acid). 

I.  Alkaloids  giving  red,  purple, 
or  violet  shades. 


Apomorphine,  v. 

Beta-homo-chelidonine,  y.-~  v.-^gn. 


Brucine,  r.~vy. 
Cocaine,  blood-r. 

Corydaline  (Adermann's),  v.  or  gn. 

streaked  with  v. 
Delphinoidine,  blood-r. 


Emetine,  r.~vgn. 

Ergotinine,  see  III. 

Fumarine,  v.-v~dark  gn. 

Hypoquebrachine,  v. 

Lobeliine,  r.-bn. 

Loxopterigine,  v.~vbl. 

Morphine,    magnificent  v.^gn.-w 

bn.-gn.~vy.  ;    after    24  hours 

bl.-v. 
Narceine,  see  II. 
Oxyacanthine,  v. 
Papaverine,  see  III. 
Porphyrine,  p. 
Sabadilline,  grad.  r.-v. 
Sabatrine,  grad.  r.-v. 
[Solanine,   A.-G.,  cherrywbn.-wvr. 

~y.] 

Staphysagrine,  bn.-v. 
Taxine,  r.-v. 
Veratrine,  y.-v*  cherry. 
Veratroidine,  grad.  cherry. 

Ia.  Non-basic  substances  giving 
above  colours. 

Absynthiin,  see  II. 
Colocynthin,  grad.  r.-wbn. 
Digitalin,  see  II. 
Ononin,  pure  r. 
Populin,  v. 

Salicin,  magnificent  v.-wdark  cherry. 
Solanine,  see  I. 
Syringin,  blood-r .-w v. -r. 

II.   Alkaloids  giving  yellow  to 
brown  colours. 

Aconitine,  y.-bn. 
Amarylline,  bn.-gn. 
Bellamarine,  bn. 
Beta-homo-chelidonine,  see  I. 
Bebeerine,  bn.-gn. 


[Frohde's  Solution  (29). 
Colchiceine,  y. 
Colchicine,  y.~vy.-gn. 
Conchairamine,  brownish. 
Delphinine,  r.-bn.-^dirty  gn. ;  or 
IV. 

Hydrastine,  gn.~^bn. 
Imperialihe,  gn.-y. 
Lobeliine,  r.-bn. 
Narceine,  bn.~vgn.-wr.'wv. 
Piperine,  y.-wbn. 
Thebaine,  orange. 
Veratrine. 

Ila.  Non-basic  substances  giving 
yellow  to  brown  colours. 

Absynthiin,  bn.-wv.-bl. 

Chamaelirin,  y.-bn. 

Colocynthin,  see  I. 

Digitalin,  orange~vr.~vbn.~>-black. 

Elaterin,  y. 

Quassiin,  bn. 

Villosin,  dark  bn. 

III.  Alkaloids  giving  green  or 
blue  colours. 

Alpha-homo-chelidonine,  dirty  bn.- 
gn. 

Amarylline,  bn.-gn. 

Aricine,  bl.~gn.,  or  IV. 

Aspidosamine,  bl. 

Bebeerine,  bn.-gn. 

Berberine,  bn.-gn.~vgn. 

Beta  -  homo  -  chelidonine,  y.~^v.- 

Calcitrapine,  olive-gn. 
Ceanothine,  bl. 

Codeine,  dirty  gn.~vindigo-bl.  after 

24  hours. 
Conchairamidine,  intense  gn. 
Corydaline  (Adermann's),  see  I. 


Froiide's  Solution  (29).] 
Emetine,  r.~vgn. 
Ergotinine,  v.~vbl. 
Fumarine,  v.-wdark  gn. 
Hydrastine,  gn.~vbn. 
Tmperialine,  see  II. 
Laurotetanine,  indigo-bl. 
Loxopterigine,  v.~vbl. 
Morphine,  see  I. 
Narceine,  see  II. 
Narcotine,  gn. 

Papaverine,  gn.~vbl.-wv.~vcherry. 
Pareirine,  bl. 
Quebrachine,  bl. 
Quinidine,  greenish. 
Quinine,  greenish. 
Tylophorine,  bright  gn. 

Ilia.  Non-basic  substances  giving 
green  or  blue  colours. 

Absynthiin,  see  Ila. 


CLASSIFICATION  OF  REACTIONS,  ETC. 


Phlorrhizin,  bl. 
Phloretin,  bl. 


IV.  The  following  alkaloids  give 
no  colours. 

Alstonidine. 

Aricine. 

Atropine. 

Chairamine. 

Cinchonine. 

Coniine. 

Delphinine,  see  II. 
Hyoscy  amine. 
Nicotine. 

Theine  (Caffeine). 

Theobromine. 

Strychnine. 


30.  VITALIS  TEST.  —  Evaporation  with  fuming  nitric  acid  at 
100°  C,  then  touching  the  residue  with  a  drop  of  alcoholic  potash 
solution  freshly  prepared. 


Atropine,      magnificent  violet, 
changing  gradually  to  cherry-red. 
Brucine,  greenish. 


Homatropine,  yellow. 
Strychnine,  red. 

Veratrine,  similar  to  Atropine.* 


Other  alkaloids  that  were  similarly  tested  gave  negative  results. 

31.  GERRARD  TEST.— To  ^  grain  of  free  alkaloid  about  20  drops 
of  a  2  per  cent,  solution  of  mercuric  chloride  in  proof-spirit  are  added 
gradually,  avoiding  excess. 

*  If  the  test  be  modified  by  substituting  nitrous  acid  or  a  nitrite  for  the  nitric 
acid,  and  aqueous  for  alcoholic  potash ;  atropine  still  gives  a  reddish-violet  whilst 
veratrine  produces  a  yellow  coloration  (E.  Beckmann). 


Pp.  red  or  yellow. 

Atropine,  immediate  red  coloration, 
then  pp. 

Homatropine,  red  pp. 

Hyoscyamine,  at  first  yellow  colora- 
tion, then  red  pp.  (no  pp.  if 
excess  of  reagent). 

Scoparin,  yellow  pp. 

No  red  or  yellow  pp.  (a  white  pp. 
is  frequently  obtained). 

Aconitine. 
Arbutin,  G.,  no  pp. 
Brucine. 


[P 


ERMANGANATE  OF  POTASH  (32). 

Cinchonidine. 
Cinchonine. 
Cocaine  (white  pp.). 
Codeine. 

Condurangin,  no  pp. 

Coniine. 

Gelsemine. 

Hyoscine,  no  coloration. 

Morphine. 

Quinidine. 

Quinine. 

Sparteine,  no  pp. 
Strychnine,  no  pp. 
Theine,  no  pp. 
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32.  PERMANGANATE  OF  POTASH,  added  to  a  solution  of  the 
hydrochloride  salt  of  the  alkaloids,  gives  the  following  results  (Beckurt 
and  List,  Pharm.  J.  Trans.,  and  Jakresb.,  1886,  II.). 


I.  Immediate  oxidation  and  pp. 

of  Manganese  Peroxide. 

Aconitine. 

Brucine. 

Cinchonamine. 

Cinchonidine. 

Cinchonine. 

Codeine. 

Colchicine. 

Coniine. 

Nicotine. 

Physostigmine. 

Quinine. 

Thebaine. 

Veratrine. 

II.  Red  solution,  oxidation  being 
slower  than  with  alkaloids 
under  I. 

Atropine. 


Berberine. 

Hyoscyamine. 

Pilocarpine. 

Piperine. 

Strychnine. 


III.   Alkaloids  behaving  in  an 
exceptional  manner. 

Apomorphine,  intense  green. 

Morphine,  white  crys.  pp.  (  =  Oxidi- 
morphine). 

Cocaine,  stable  light  violet  pp.  of 
Cocaine  Permanganate  (charac- 
teristic). 

Narceine  ~)  also  give  permanga- 
Narcotine  >-  nate  salts,  but  which 
Papaverine  J  are  not  stable. 


BOTANICAL  INDEX. 


The  sign  opposite  the  name  of  a  plant  indicates  that  it  forms  a  group-heading,  and  may  consequently  be  directly  found  in  its  alpha- 
betical position  in  Parts  I.  and  II. 

Any  other  plant  is  to  be  found  under  the  group-heading  specified  in  this  index. 

The  first  column  gives  the  plant-name  with  botanical  order,  and  the  second  the  group-heading  to  which  to  refer, 
columns,  although  frequently  synonymous,  must  not  be  regarded  as  necessarily  so. 


The  names  in  these  two 


Absynthium,  Compos. 
Acacia  Catechu,  Legum. 

„     Tenerrima,  Legum. 
Acanthacece  ;  see  Rhinanthus 
Achillea,  Compos. 
Achras  Sapota,  Sapotacece 
Aconitum,  Ranunc.  ... 
Aconkathera 
Acoracece  ;  see  Acorus 
Acorus 
Actinodaphne 
Adansonia,  Malvuc.  ... 
Adenium,  Apocyn. 
Adonis,  Ranunc. 
tEscuIus,  Sapindac.  ... 
^Ethusa,  Umbel. 
Agaricus,  Fungi 
Agathotes  ... 
Agnus  Castus,  Verben. 
Agoniada  ... 
Agrostemna,  Caryoph. 
Akazga 

Albizzia  Saponaria,  Legum. 
For  Cathartic  Acid 
For  Saponin 


SEE  UNDER 

Artemisia 

PAGE 

13,  110 

Catechu  ... 

25, 

118 

Leguminosce,  Indian 

61, 

132 

-+ 

1, 

106 

— !- 

1, 

106 

— 1- 

1, 

106 

Strophanthus 

93, 

144 

4, 

106 

Laurinece 

60, 

132 

.5, 

106 

Echugin  poison 

51 

— i- 

106 

— i- 

5, 

106 

6, 

108 

— i- 

6, 

108 

Chiretta  ... 

28, 

118 

Vitex 

103 

Plumeria... 

80, 

138 

Saponaria 

88, 

142 

Strychnos 

93, 

144 

Cassia 

25, 

116 

Saponaria 

88, 

142 

SEE  UNDER 

Rhinanthus 
Eugenia  ... 
Prunus    . . . 


Allectorolophus 
Allspice      ...  ... 

Almond  (Amygdalus) 
Aloe,  Ltliacece         ...  ...  ... 

Mstonia,  A  pocyn.  ;  see  Alstonia,  pp.7, 108 ;  also Apocynece, Indian 
Amaryllidacece  ;  see  Amaryllis 

Amaryllis,  A maryllidacecc       ...  ...  -+ 

Amentacew  (see  also  Salicacece)  ...    Quercus  ... 

Ammi  Wisnaga,  Umbel.  ...  ... 

Amygdalus  ...  ...  ...    Prunus  ... 

Amyridacece ;  see  Elemi 

Amyris       ...  ...  ...  •••  Elemi 

AnacardiacecB  ;  see  Quebracho  Colorado, 
Rhus  (for  Quercitrin,  see  Quercus) 
Anagallis,  Primul.    ...  ...  ...  Cyclamen 

Anagyris    ...  ...  ...  •••  ~H 

Anamirta,  Menisp.    ...  ...  ...  Cocculus... 

Anchietea,  Violacem ...  ...  ...  — i- 

Anise,    European  ;    see     Pimpinella  ; 

Star  Anise,  see  Ulicium 
Andira  anthelmintica,  Legum.  ...  — 

„     retusa  ...  ...  ...  Ratanhia 

Andromeda,  Ericacece  ...  ...    Arbutus  group 

Anemone,  Ranunc.    ...  ...  ... 

Angelica     ...  ...  ...  ...  -+■ 


PAGE 

86,  142 

52 

81,  138 
6,  108 
10,  110 

8,  108 
84,  140 

8,  108 
81,  138 

51 


46,  126 
8,  108 

41,  124 
8,  108 


9,  108 
84,  140 
11,  110 
9,  108 
9,  108 


SEE  UNDER 


Angostura  (Galipea  Cusparia)  ...  -t- 

Anisodus    ...  ...  ...  ...    Atropa  ... 

Anonacece,  several    ...  ...  ...    Berberis  ... 

Anthemis,  Compos.   ...  ...  ...  — i- 

Anthocercis,  Solan.  ...  ...  ...  -f- 

Antiaris,  Urtic.        ...  ...  ...  — f- 

Antirrhinum  ;  for  Rhinanthin  see  Rhinanthus 
Aperulea    ...  ...  ...  ...  Laurinecc... 

Apium,  Umbel.        ...  ...  ...  Petroselinum 

Apocynacece ;  see  Alstonia,  Apocynecc  of 

Dutch   Indies,   Apocynum,  Cerbera, 

Echugin  poison,  Guacbamania,  Nerium, 

Payta,  Pareira  (for  Pau-Pareira),  Plu- 

meria,  Strophanthus,  Urechitis 
Apocynca'.  of  Dutch  Indies     ...  ...  -* 

Apocynum  Cannabinum 
Apple  (Pyrus  malus) 
Aquifoliacea,  see  Ilex;  for  Ilex  Para 

guayensis,  see  Thea 
Aralia  Spinosa,  Aral. 

„     Ginseng  and  A.  Quinquefolia 
Arariba,  Rubiacea;  ... 
Arbutus  Uva  Ursi  ... 
Arctostaphylos,  Ericacecv 
Areca,  Palmacece 
Argemone,  Papav.  ... 
Aristolochia  Cava,  Aristol. 

„  Serpentaria 
Aristolochiacece ;  see  preceding 

Arnica,  Compos.        ...  ...  ...  — h 

Aroidece  ;  see  Acorus 
Arrow  poison  ;  see  Strychnos,  Strophan- 
thus, etc. 

Ar tar  root  ...  ...  ...  ...  Xanthoxylon 

Artemisia,  Compos.  ...  ...  ...  — i- 

Asagrea  (Sabadilla)  ...  ...  ...  Veratrum 

Asclepiadacece ;  see  Asclepias, Gonolobus, 

Calotropis,  Tylophora 
Asclepias    ..,  ...  ...  ...  — i- 


Pyrus 


Panax 


Arbutus  ., 
— t- 

Opium  .. 
Corydalis 


INDEX. 
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SEE  UNDER  PAGE 

Ash           ...          ...          ...          ...  Fraxinus...  ...  53,128 

„    Mountain,   Pyrus   (Sorbus)  aucu- 

paria      ...          ...          ...          ...  Prunus    ...  ...  81,138 

Asiminia,  Papav.     ...          ...          ...               -i-  ...  14,  112 

Asparagus  ;  for  Coniferin,  see  Pinus  ...                ...  ...  79,  138 

Aspen  (Populus  tremula)      ...          ...  Populus  ...  ...  81, 138 

Asperula ;  for  Catechin        ...          ...  Catechu  ...  ...  25, 118 

Aspidosperma  ;  see  Quebracho  bark  and 

Payta  bark 

Athamantha            ...          ...          ...               -i-  ...  14,  112 

Atherospermacece  ;  see  Atherosperma 

Atherosperma          ...          ...          ...  — h  ...  14,  112 

Atractylis,  Compos.  ;  for  Viscin,  see  Viscum             ...  ...  103 

Atropacecs  ;  see  Atropa  (other  Solanacece, 
see  Solanum) 

Atropa       ...          ...          ...          ...               -.-  ...  14,  112 

Aurantiacece            ...          ...          ...  — i-  ...  18,  114 

Avens        ...          ...          ...          ...  Geum     ...  ...  55,128 

Azalea,  Ericacece      ...          ...          ...  Arbutus  ...  ...  11,  110 

Bacharis     ...           ..          ...          ...               -<-  ...  19,  114 

Baobab  tree            ...          ...          ...  Adansonia  ...  5,  106 

Baphia  (Barwood)    ...          ...          ...  Baphia    ...  ...  19,  114 

Barberry    ...          ...          ...          ...  Berberis  ...  ...  20,  114 

Barosma,  Rutaceai    ...          ...          ...  — h  ...  20,  114 

Beam  tree  ;  for  Amygdalin,  see  Prunus                 ...  ...  81,  138 

Bearberry  ...          ...          ...          ...  Arbutus  ...  ...  11,  110 

Bebeeru      ...          ...          ...          ...               -j.  ...  20,  114 

Beetroot  ;  for  Coniferin        ...          ...  Pinus      ...  ...  79,  138 

Belladonna...          ...          ...          ...  Atropa    ...  ...  14,112 

Berberidacece  ;  see  Berberis,  Nandina 

Berberis     ...          ...          ...          ...               -t-  ...  20,114 

Betel  nut    ...          ...          ...          ...  Areca     ...  ...  12,110 

Bignoniacece  ;  see  Caroba 

Big  root,  Calif ornian            ...          ...  Megarrhiza  ...  64 

Bitter  root      „       ...          ...          ...          „  ...  64 

Blaberopus...  ...  ...  ...  Apocynecz  of  West 

Indies  ...  ...  10 

Blackberry...          ...          ...          ...  Rubus     ...  ...  87,142 
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Blood  root  ... 
Bocconia  (  =  Macleya) 
Boldoa 

Boraginaceee    (including  Ehret.) 

Heliotropum 
Botryopsis  ... 
Box  (Buxus  Sempervirens,  Euphor, 

see  Bebeera  group 
Brassica 

Brayera  anthelmintica 
Briar  (Erica) 
Broom,  see  Spartium 
Brucea,  Simarub.  ... 
Bryonia  alba  L.,  Cucurb. 
Bulbocapnus 
Buchu 

Buckbean  ... 
Buckthorn  ... 
Buena 

Butterfly  weed 
Buxus,  Euporb. 
Byttneriacece  ;  for  Cacao 


Cabbage-tree  bark  ... 

Ccesalpiniew  (see  also  Leguminasce,  this 

index) ;  see  Berberis  group 
Cailcedra   bark    (Swietenia  Senegal.), 

Cedrelacece 
Cainea  root  ... 
Calabar  bean  (Physostigma)  ... 
Calamus,  Palmacea;  ;  see  Acorus 
Calanthe  veratrifolia  ;  iov  Indican,  see 

Isatis 

Calendula  officin.  L.,  Compos. 
Calisaya  bark 
Calluna  vulgaris,  Eric. 
Calotropis,  Asclep.  ... 
Calpicarpum  -v.. 
Calumba,  MenispermacecK 


SEE  UNDER 

Chelidonium 


Bebeeru  ... 

Sinapis  ... 

Arbutus  group 

Quassia  ... 

Corydalis 

Barosma  ... 

Menyanthes 

Bhamnus 

Cinchona 

A  sclepiadacece 

Bebeeru  ... 

Thea 

Andira  ... 


Chiococca 


Cinchona 
Arbutus  group 
— i- 

Apocynece 


INDEX. 


SEE  UNDER 


Calycanthacem  ;  see  Calycanthus 
Calycanthus 
Camellia,  Camelliacece 
Camelliacecc  ;  see  Thea 
Campanulacece  ;  see  Lobelia 
Camwood  ... 
Canarium  ... 

Cannabinacece ;  see  Humulus  ... 

,,  ,,  Cannabis  ... 

Cannabis  indica  (Indian  Hemp) 
[Cantharides,  Spanish  Fly]  ... 
Caper    Spurge  ;     for  ^Esculetin, 

iEsculus 
Capparis  spinosa  ;  for  Rutin,  see 
CaprifoliacecB  ;  see  Lonicera 
Capsicum,  Solan. 
Carapa,  Meliacece 
Carica,  Papayacece 
Caroba  (Jacaranda) 
Carolina  Pink 

Carya,  Jugland. ;  for  Quercitrin 
Caryophyllacece  ;  for  Saponin 
Cascara  Sagrada 
Cascarilla,  Rubiacea; ... 
Cassia,  Legum. 

Cassiea:,  see  Cassia ;  for  Berberine 
[Castoreum  Canadense  ;  for  Salicin,  see 
Salix] 

Castor  seed  :  see  Ricinus  (this  index) 
Catechu  (Acacia) 

„       Ceylon  or  Colombo 
Cayenne  pepper 
Ceanothus,  Rhamnacece 
Cedrelacece. ;  see  Cailcedra 
Cedron  (Simaba  Cedron) 
Celandine  ... 

Celastracece  ;  see  Euonymus 
Centaurea,  Compos.  ... 
Centaury  ... 


Thea 


Baphia 
Elemi 

Addenda 
Addenda 


Ruta 


Papaya    . . 

Spigelia  .. 
Quercus  .. 
Saponaria 
Rhamnus 
Cinchona 

Berberis  .. 


Areca 
Capsicum 


Simaba  ... 
Chelidonium 

Cnicus 
Erythrea... 
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Cephaelis  Ipec,  Rubiacece 
Cephalanthus,  Rubiaceai 
Cerasus  (Cherry) 

„       for  Phlorrhizin 
Ceratophylla 
Cerbera,  Apacyn. 
Cercocoma,  Apocyn.  ... 
Chasrophyllum,  Umbel. 
Chamselirium,  Colchic. 
Chamomile... 
Characece  ... 
Chara  f oetida 
Cheken 

Chelidonium,  Papav. 
Chenopodiacece  ;  see  Chenopodium 
Chenopodium 

Cherry,  see  Prunus ;  for  Phlorrhizin,  see 
Pyrus 

Cherry  Laurel  ;  for  Amygdalin 

Cherry,  Winter,  Solan. 

Chicory 

Chillies 

Chimaphylla 

China  (Quina) 

Chiococca,  Rubiacece 

Chiretta,  Gentianece  ... 

Chironia     ...  ...  ... 

Chonemorpha 

Chrysanthemum,  several,  Compos. 
Chrysophyllum     glycyphlceum,  Sapo- 

tacece  ;  see  Saponaria,  also  Glycyrrhiza 
Cichorium  intybus  (Chicory) ... 
Cicuta  virosa  L.,  Umbel. 
Cinchonacece ;  see  Rubiacece  (this  index) 
Cinchona,  several 

„        excelsa  Roxb. 
Cissampelos  Pareira  L.,   Menisp. ;  see 

Bebeeru  and  Pareira 
Citrullus  Colocynthis 


SEE  UNDER 

Ipecacuanha 
— i- 

Prunus  ... 
Pyrus 
Parmelia ... 
— i- 

Apocynecc,  Indian 


Anthemis 
Chara 


Eugenia 


Prunus    . . . 
Physalis  ... 
Cichorium 
Capsicum 
Arbutus  ... 
Cinchona 


Erythrea . . 

Apocynece 


Conium  ... 

— t- 

Hymenodictyon 
Colocynthis 


..  59, 130 
..  26,118 
..  81,138 
..  82, 140 
..  77, 136 
26, 118,  193 
..  10,110 
..  26,118 
..  26,118 
9,110 
..  27, 118 
..  27,118 
52 

..  27,118 
..  28,118 


81, 138 
78, 138 
28,  120 
24, 116 
11, 110 
29, 120 
28, 118 
28, 118 
52, 128 
10 

28, 120 


28, 120 
43, 124 

29, 120 
58, 130 


42, 124 


Citrus,  several ;  see  Aurantiaceoz 
Claviceps  purpurea  ;  see  Ergot 
Clethra 

Clusiacece  ;  see  Guttiferce  (this  index) 
Cnicus  benedictus,  Compos.  ... 
Coca  (Erythroxylon  Coca) 

,,  Mexican 
Cocculus  palmatus ;  for   Berberin,  see 

Berberis  group  ... 
Cocculus  indicus  (Anamirta)  ... 
Cseloclina   (Unona)   polycarpa,    D.C.  ; 

Berberine,  see  Berberis 
CofEea  Arabica  L.,  Rubiaceai  ... 
Cola  Acuminata  (Kola),  Sterculiacece  ... 
Colchieacece  (Melanthacece)  ;  see  Chamas- 

lirium,  Colchicum,  Veratrum 
Colchicum  ... 
Colocynthis 

Compositce ;  see  Achillea,  Anthemis, 
Arnica,  Artemisia  (for  Atractylis  con- 
taining Viscin,  see  Viscum),  Bacharis, 
Chrysanthemum,  Cnicus,  Crepis,  Eupa- 
torium,  Inula,  Lactuca,  Mikania,  Ono- 
nis, Taraxacum,  Vernonia,  Xanthium 

Condurango  bark 

Conessi 

Coniferce  ;  see  Juniperus,  Pinus 
Conium  maculatum,  L.,  Umbel. 
Convallaria  majalis,  L.,  Liliacece 
Convolvulus,  several,  Convol. ... 
Coptis   Teeta  =  Mishmee  or  Mahmira, 

atrifolia  =  Gold  Thread,  Ranun. ;  for 

Berberine,  see  Berberis 
Coriaria  myrtifolia,  L.,  Phytolac. 
Cornacew. ;  see  Cornus 
Corn  Cockle  (Agrostemna) 
Cornus  Florida,  L.  (Dogwood),  Comae. 
Corydalis  (Dicentra).cava,  Fumariacece... 
Corynocarpus  laevigata,  Primul. 


SEE  UNDER 


Arbutus  ... 


Ipecacuanha 


Thea  group 
Thea  group 


Gonolobus 
Nerium  . . . 


18,  114 
51, 128 
11, 110 

39, 122 
39, 122 
59, 130 

20, 114 
41, 124 

20, 114 
97, 144 
97,  144 


42, 124 
42, 124 


Saponaria 


...  55, 130 
...     65, 134 

...  43,124 
...  44, 124 
44, 124,  193 


20, 114 
44, 124 
45, 124 
88, 142 
45, 124 
45, 124 
46, 126 
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Coscinium  fenestratum,  Menisp. ; 

tains  Berberine,  see  Berberis 
Cowbane  (Cicuta) 
Cranberry  (Vaccinium) 
Crataegus,  Rosacea  ... 
Crepis  f cetida,  Compos. 
Crocus,  Iridece 
Crotolaria  retusa,  Legum. ;  for  Indican, 

see   Isatis ;    see    also  Leguminoscv, 

Indian 

Croton  eluteria  (Cascarilla)  ... 

„     pseudo-china  (pseudo-quina) 
Crown  Imperial 
Crvcifenc ;  see  Isatis,  Sinapis 
Cucumis,  Cucurb. 

Cucurbitacece  ;  see  Bryonia,  Colocynthis, 
Cucumis,  Ecbalium  (reference  to  Cucur- 
bita  Pepo  under  Lupinus),  Megarrbiza, 
Trianosperma 

Cucurbita  Pepo,  reference  to  ;  seeLupinus 

Curare 

Cusparia  febrifuga  (Galipoea) ... 
Cusso 

Cyclamen  Europseum,  L.,  Primul. 
Cynancbum  (Solenostemma)  ... 
Cynoglossum  ;  for  Heliotropine 
Cyrtosipbonia 
Cytisus  Laburnum,  L.,  and  others,  Legum, 
„      Scoparius  ;  for  Spartein,  etc.,  see 

Damiana 
Dandelion  ... 
Daphne,  several,  Thymeleee 
Darnel  Grass,  see  Lolium 
Datiscacecc  ;  see  Datisca 
Datisca  Cannabina,  L.,  Datisc. 
Datura  Stramonium,  Solan.  ... 
Daucus  Carota  (Carrot),  Umbel. 
Decamala  Gum  ;  see  Gardenia 


SEE  UNDER 


Conium  ... 
Arbutus  ... 
— i- 

Saff  ron    . . . 


20,  114 
43,  124 
11, 110 
4(3,  126 
46,  126 
87, 142 


Cinchona 

oU, 

1  OA 

QA 
OU, 

1  OA 

J-1  miliaria 

.  53, 

128 

— i- 

.  46, 

126 

.  62, 

132 

Strychnos 

92, 

144 

Angostura 

o 
j, 

1  AQ 

Brayera  ... 

22, 

114 

A  t' 

41), 

IOC 

Asclepias  group 

.  13, 

112 

Heliotropum 

.  56, 

130 

Apocynece 

.  10, 

110 

— \- 

•  47, 

126 

Spartium 

.  92, 

144 

— t- 

•  47, 

126 

Taraxacum 

.  97, 

144 

— i- 

•  47, 

126 

.  62, 

132 

— i- 

.  48, 

126 

Atropa  group 

•  !4, 

112 

— i- 

48 

.'  54, 

128 
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Delphinium,  several,  Ranun.  ... 

Derris  (Pongamia)  ... 

Dianthus,  Caryophyllacea',  ;  for  Saponin, 

see  Saponaria 
Dicentra  =  Corydalis 
Digitalis,  several,  Scroph. 
Diosma=Barosma  ... 
Dita  bark  ... 
Dog's  bane ... 
Dogwood  =  Cornus  ... 

Ecbalium,  Cucurb.  ... 
Echinocystis 

Echises  (Alstonia),  Apocyn.  ... 

Echitetleee  ;  see  Apocynew 

Echugin  Poison,  (Adenium)  ... 

Ehret/acece  ;  see  Boraginacea; 

Elemi  resins 

Elaterium  ... 

Ephedra,  Gnetacece  ... 

Epigoea  (trailing  Arbutus) ;  for  Ericoline, 

see  Arbutus  group 
Ergot  of  Rye  (Claviceps  purpurea) 
Erica  Carnea  and  E.  Rhododendron 
Ericaceai ;  see  Arbutus 
Eriodictyon 
Erythrina,  Legum.  ... 
Erythrcea  Centaureum,  etc.  ... 
Erythropblceum  Guinense,  Legum. 
Erythro.rylacea; ;  see  Coca 
Erythroxylon  Coca,  Linece 
Eschscboltzia  Californica,  Papav.  ■;  see 
Eugenia  Pimenta  (Allspice,  Pimenta), 

Myrtacem... 
Euonymus  Europasus,  L.,  Celastrinece  ... 
Eupatorium  Cannabinum,  L.,  Compos. ... 
Euphorbiacece  ;  (for  Buxus  containing 

Bebeerine,  see  Bebeeru),  (for  Croton, 

eluteria,  etc.,  see  Cinchona),  Euphor- 


SEE  t  NDER 
— 1- 

Leguniinosce, 

Indian 

PAGE 

48, 126 
61, 132 

Barosma ... 
Alstonia  ... 
Apocynum 

(  ^CiVYi  n  Q 

88, 142 
45, 124 

20, 114 
10, 110 
10, 110 

Megarrhiza 
Alstonia  ... 

fin  1 9fi 
64 

10, 110 

51 

— i- 

Ecbalium 
— i- 

51 

50, 126 
51 

— i- 

Arbutus  group 

11, 110 
51, 128 
11, 110 

Arbutus  ... 

Leguminosce, 
— l- 
— i- 

Indian 

11, 110 
61, 132 
52  128 
52'  128 

Coca 

Chelidonium 

group 

39, 122 
27, 118 

— i- 
-i- 
-)- 

52 

52, 128 
52, 128 

bia  (for  iEsculetin  contained  in  Eu- 
phorbia Lathyris,  see  iEsculus), 
Hysenanche,  Hura,  Phyllanthus,  Rott- 
leria 

Euphorbia  resinifera 
Exogonium  purga  (Jalap) 

Fabiana  imbricata,  Solan. 

,,       indica;  for  Crocin,  see  Saffron 
Ferreira,  Rubiacece  ... 
Flax 

Fennel  flower 
Fenugreek  ... 
Fool's  Parsley 
Foxglove  ... 

Fragaria  vesca,  L.  (Strawberry),  Rosac. 
Frangula  ... 

Fraxinus  excelsior,  L.,  Oleacew 
Fritillaria  imperialis,  Liliacecc 
Fumaria  officinalis,  Fumariacece 
Fungi;  see  Ergot,  Agaricus,  Ustilago 
Fustic 

Furze  (Ulex),  Legum. 

Galipcea  Cusparia,  St.  Hil.,  Rutacecc 
Gambier  ;  for  Catechin 
Garcinia  Mangostana,  L.,  Gut  l  if  era? 
Gardenia     lucida     (Decamala  Gum), 

Rubiacece 

Gardenia  grandiflora;  for  Crocin,  see 

Saffron  ... 
Gastrolobium,  Legunt. 
Gaultheria  ... 
Gelsemium,  Logan.  ... 
Genistece ;   see  Leguminosce,  this  index, 

and  Part  I. 
Gentianacece ;    see   Chiretta,  Erythrea, 

Gentiana,  Menyanthes 
Gentiana  ... 


SEE  UNDER 


Convolvulaceai 

Atropa    . . . 

Ratanhia 
Linum 
Nigella    . . . 
TrigonelU 
iEthusa  ... 
Digitalis  ... 
— i- 

Rhamnus 


Corydalis  grou 

Rhus  Cotinus 
Cytisus  ... 

Angostura 
Catechu  ... 


— i- 

Arbutus  ... 
Strv  chuos 


INDEX. 
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Gentiana  ;  for  Viscin,  see  Viscum 
Geoffroya,  Legum.  ... 

Geum,  Rosacea        ...  ...       •  ... 

Ginseng 

Githago  (Agrostemna) 
Glaucium,  Papav. 
Gleditschia,  Legum.  ... 
Globularia  Alypum,  ScropJi.  ... 
Glycyphlceum,   contains  Saponin  ;  see 

Saponaria 
Glycyrrhiza  echinata,  L.,  Legum. 
Gnetacea;  see  Ephedra 
Golden  Seal  (Hydrastis) 
Gold  Thread  (Coptis)  ;  for  Berberine  ... 
Gonolobus,  Asclep.  ... 
Goose-foot  ... 

Gourd,  white  (Cucurbita  Pepo),  reference 

under-Lupinus 
Graminacece  ;  see  Lolium 
Gratiola,  Scroph. 

Grossularidcece ;  see  Ribes  (this  index) 
Guachamania,  Apocyn.  ...      •  ... 

Guaco 

Guarana  (Paullinia  sorbilis)  ... 
Guttiferce ;  see  Garcinia 
Guvaca 
Gymnema  ... 
Gypsophila,  Curyoph. 

Hagenia 

Harmala  (Peganum),  Rutacea-  (Zygophi/l- 

laceas) 
Hassia 

Heath  (Erica) 
Hedera,  Araliacea;  ... 
Heliotropum,  Borag. 
Helleborus,  various  ... 

(for  White  Hellebore,  see  Veratrum) 
Helonias,  Liliacece 


SEE  UNDER 

PAGE 

103 

Ratanhia... 

84,140 

— i- 

55,128 

Panax 

75,136 

Saponaria 

88,  142 

Chelidonium 

...  27,118 

— i- 

55 

— i- 

55,  128 

88,142 

— i- 

55,128 

Berberis  ... 

...  20,114 

r)  ... 

...  20,114 

— t- 

55, 130 

Chenopodium 

...  28,118 

... 

62 

—i- 

..     55, 130 

-:- 

56 

Mikania  ... 

64, 132 

Thea 

..  97,144 

Areca 

..  12,110 

Prunus  ... 

81, 138 

Saponaria 

..  88,142 

Bray  era  ... 

..     22, 114 

— i- 

..   '  56, 130 

Laurinem 

60 

Arbutus  ... 

11,110 

— i- 

..  56,130 

— i- 

56,130 

— i- 

..     57, 130 

ChamaeHrium 

..     26  118 
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Hemp,  Indian  (Cannabis  indica) 
Hemlock  ... 
Henbane  (Hyoscyamus) 
Heracleum,  Umbel.  ... 
Hercules'   club    (Xanthoxylum  clava 

Herculis) 
Hernandia  ... 
Holarbena  ... 
Holly 

Honeysuckle 
Hop 

Horehound 
Howardia  ... 
Huanocho  bark 
Humulus,  Cannab.  ... 
Hunteria  ... 

Hura  crepitans,  L.,  Euphorb.  ... 
Hyasnanche  globosa,  Euphorb. 
Hydrastis  Canadensis,  Ranunc. 
Hydrocotyle  Asiatica 
Hymenodictyon     excelsum  =  Cinchona 

excelsa,  Roxb..  Rubiacece 
Hyoscyamus,  Solan.  ... 
Hypophorus  ( Krytlnina) 
Hyssop,  Hedge 

Icaya 

Icica,  various 

Ilex  aquifolium  (Holly),  Aquifol. 
Ilex  Paraguayensis,  St.  Hil.,  Aquifol.;  for 

Caffeine  ... 
lllicium  anisatum,  L.,  Magnol. 
Illigera      ...  ...  . 

Imperatoria  Ostruthium 
Indigotera  ... 
Ine  Poison  ... 
Ionidium  Ipecacuanha  (Viola  \ 

Ipec,  L.)  >  Violacece 

Ionidium  indecorum  ) 


SEE  UNDER 

Addenda... 

PAGE 

193 

Conium  ... 

43, 124 

Atropa 

14|  112 

Pastinaca 

77 

Berberis  ... 

20, 114 

Bebeeru  ... 

20, 114 

Nerium  ... 

65'  134 

Ilex 

58^  130 

Lonicera ...  ... 

G2, 132 

Humulus 

57, 130 

Marrubium 

G4, 132 

Cinchona 

30 

... 

29 

— i- 

57, 130 

Apocynem 

20, 110 

—t- 

58,  130 

58, 130 

Berberis  ... 

21,  114 

Vallaria  ... 

100, 14G 

— i- 

58, 130 

Atropa  group 

14, 112 

Lequminosce,  Indian 

61,  132 

Gratiola  ... 

55,  130 

Strychnos  ... 

93 

Lleini 

51 

58, 130 

Thea  group 

97, 144 

— f- 

58 

Laurinece 

60, 132 

Athamantha 

14, 112 

Isatis 

59,130 

Strophanthus 

93, 144 

Ipecacuanha 

59, 130 
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Ipecacuanha 

„         substitutes  ;  see  Tylophora, 
Chamselirium 
Ipomcea,  several,  Convolv,       ...  ... 

Iridaceas;  see  Saffron 
Isatis  indigofera,  Crucif.\ 
Isopyrum  thalictroides,  Ranunc, 
Iva  ....         ...  .:, 

Ivy,  Arallac. 

Jaborandi 
Jacaranda 
Jalap 

James'  Tea 
Jateorhiza 

Juncacece  ;  see  Narthecium 
Juniperus  communis,  L.,  Conif. 
Juglans  regia   (Walnut)  ;  for  Glycyr 
rhizin,  see  Glycyrrhiza 


SEE  UNDER 


Convolvulacem 


Achillea  ... 
Hedera  ... 

Pilocarpus 
Caroba  ... 

Convolvulaeea; 
Arbutus 
Calumba ... 


PAGE 

59, 130 
44, 124 


Kalmia  latifolia ;  for  Andromedotoxin, 

see  Arbutus  group 

Kamala  (Indian  Silk  t)ye)     ...  ...  Rottleria 

Karakin  ;  see  Corynocarpus 
Kola  =  Coia;  see  Thea  group ... 

Kopsia       ...  ...  ...  ...  Apocynece 

Kramerlacea', ;  see  Eatanhia 

Krameria   ...  ...  ...  ...  Ratanhia 

Labiatee ;     see    Lycopus,  Marrubium, 
Teucrium 

Labrador  Tea  (Ledum  Palustre)  ...    Arbutus  ... 

Laburnum,  Legum.  ...  ...  ...    Cytisus  ;.. 

Lactaria     ...  ...  ...  ...  Apocynece 

Lactuca,  Compos.     ...  ...  ...  — 1- 

Lavkspur    ...  ...  ...  ...  .Delphinium 

Laserpitium,  Umbel   ...  ...  — 1- 

Lauracece ;  see  Bebeeru 

Laurinece    ...    ...  ...  -v. 


60, 132 


1 


Lauro-ceras.  (Cherry  laurel)  ;  for  Amyg- 
dalin 

Ledum  Palustre,  Ericacec 

Leguminosce,  Indian  ... 

„  see  also  Anagyris,  Andira, 
Baphia,  Calabar  bean,  Cassia,  Catechu, 
Cytisus,  Er^throphkeum  (for  Geoff  - 
royia,  see  under  Ratanhia),  Gastro- 
lobium,  Gleditschia,  Glycyrrhiza, 
Lupinus,  Ononis,  Piscidia,  Robinia 
(for  Sophora,  see  under  Ruta),  Spar- 
tium  (for  Ulex,  see  under  Cytisus), 
Vicia 

Leontice,  Berber. ;  for  Berberine,  see 
Berbeiis  ... 

Leontodon  ...  ...   

Leopard's  Bane        ...  ...  ... 

Lettuce 

Lichenes  (for  Nephroma,  containing 
Emodin,  see  Rhamnus),  Parmelia, 
Variolaria 

Ligustrum,  Compos.  ... 

Lilac 

Liliacece  (see  also  Colchicacece)  ;  see  Aloe, 
Convallaria,  Fritillaria  (for  Helonias, 
see  Chamaslirium),  Paris,  Scilla 

Limosella  ;  for  Cyclamin,  see  Cyclamen 

Linacece  ;  see  Linum 

Linaria  vulgaris,  Scroph. 

Linseed  .... 

Linum  catharticum,  Linacece 

„     usitatissimum,  Linacece 
Liquorice  ;  see  Glycyrrhiza  ... 
Liriodendron  tulipifera,  L.,  Magnol. 
Litscea 
Lobelia 

Locust  Tree,  North  American 
Loganiacece  ;  see  Strychnos,  Spigelia 
Lolium  temulentum,  Graminacece 


SEE  UNDER 

Prunus  ... 
Arbutus  ... 


Taraxacum 
Arnica 
Lactuca  . . . 


Syringa 


Linum 

— ! 
— I- 

Laurinece 

— \ 

Robinia  . 
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SEE  UNDER  PAGE 

Lonicera,  Caprifol.   ..           ...          ...  -t-  ...      G2, 132 

Loranthacece ;  see  Viscum 

Lotus  bark...          ...          ...          ...  -+  ...  62,132 

Loxopterigium        ...  ...  ...    Quebracho  Colorado     83,  140 

Lunanea    Bichi,    D.C.,    Stercul. ;  for 

Caffeine,  see  Thea             ...          ...  ...  ...      97,  144 

Lupinus  albus,  L.,  and  others,  Leguni   — i-  •  ...      62,  132 

Lychnis  Githago,  Caryoph.;  for  Saponin, 

see  Saponaria       ...  ...  ...  ...  88,142 

Lychnis  viscosa ;  for  Viscin,  see  Viscum  ...  ...  103 

Lycopodiacece  ;  see  Lycopodium 

Lycopodium,  Lycopod.          ...           ...  — ...      63,  132 

Lycopus  Europasus  ...          ...          ...  — i-  ...  63 

Lygustrum  vulgare  ;  see  Syringa        ...  ...  ...      96,  144 

Lytliracea' ;  see  Punica 


Macleya     ...  ...  ...  ...  Chelidonium 

Madder  ;  reference  under      ...  ...    Morinda  ... 

M agnoliacece  ;  see  Illicium,  Liriodendron 

Mahmira  (Coptis  Teeta),  Ranunc.       ...    Berberis  ... 

Mahogany  ;  for  Catechin,  see  Catechu... 

,,        tree,  African  (Swietenia)    ...  Cailcedra... 
Mallotus,  Euphorb.  ...  ...  ...  Rottleria 

Malvacece  ;  see  Adansonia 

Mandragora  ...  ...  ...    Atropa  ... 

Mangosteen  ...  ...  ...    Garcinia  ... 

Manzanita  ...  ...  ...  ...    Arbutus  ... 

Marrubium  vulgare,  L.,  Labiatce  ... 
Matricaria  Chamomilla,  L.,  Compos.     ...  Anthemis 

Meadow  Saffron       ...  ...  ...  Colchicum 

„       Sweet ;  see  Spirasa  (this  index) 
Megarrhiza  Calif ornica,  Cucurb.  ...  — y 

Melampyrum  ;  for  Rhinanthin  ...  Rhinanthus 

Melanthacece ;  see  Colchieacece  (this  index) 
Mellacece     ...  ...  ...  ...  Carapa 

Melodinus  ...  ...  ...  ...  Apocynece 

Menispermacece  (for  Berberine,  see  Ber- 
beris) ;  see  also  Calumba,  Cocculus, 
Pereira 


64 

20, 114 
25, 118 
23, 116 
87 

14, 112 
54,  128 
11, 110 
64, 132 
9,  110 
42, 124 

64 

86, 140 

25,  116 
10.  110 
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Menyanthes  trifoliata  (Buck  bean),  Gen- 

tianece 
Mezereon  ... 

Mikania  Guacho,  H.  and  B.,  Compos.  ... 
Milk  weed  ... 
Milkwort  (Polygala) 
Milletia 

Mimosa   (Leguminosce)  ;    see  Catechu 

(Acacia  Catechu)  ... 
Mishmee  (Coptis  Teeta) 
Mistletoe  ... 

Monk's-hood  (Aconitum  Napellus) 
Monesia  bark  (Chrysophylla) 
Monimiacece  ;  see  Boldoa 
Monninia,  Polyg. ;  for  Saponin 
Morinda 

Morrenia,  Palmaceee 
Mountain  Ash  (Sorbus) 
'Muawi'  ... 
Mudar  bark 
Murraya,  Aurant. 

Mushroom  ;  see  Fungi  (this  index) 
Mustard 

Myrtacece ;  see  Eugenia 
Myrtus  Cheken,  Myrtacece 

Nandina,  Berber. 

Narthecium,  Liliacece 

Naseberry  tree 

Nauclea  Gambir,  Rubiacere 

Nectandra,  Lauraceai 

Nephroma  ;  for  Emodin,  see  Rhamnus... 

Nerium,  Apocyn. 

,,       for  Isatin,  see  Isatis  ... 
New  Jersey  Tea 
Nicotiana,  Solan. 
Nigella,  Eanunc. 

Nightshade  ;  see  Atropa  and  Solanum 
Notaphoebe 


SEE  UNDER 
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Erythrophloeum    . . . 
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23, 
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1 
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1  uo 

On  t  pohn 

"     i  l  L  V  I    1  i  I  1      ...  ... 

25 

118 

Bebeeru  ... 

20, 

114 

85, 

140 

65, 

134 

59, 

130 

Ceanothus 

26, 

118 

Atropa  ... 

14, 

112 

65, 

134 

Laurinece 

60, 

132 

Nuphar,  Nymph(eacece 
Nux  vomica 

Nymphaacece ;  see  Nuphar 

Oak,  Black... 
Ochrosia 

Oleacece;  see  Fraxinus,  Phillyrea,  Syringa 

Ononis,  Legum. 

Ophelia  Chiretta,  Gentianacecc 

Ophioxylon  (Snake  wood) 

Opium 

Orange 

Ordeal  bark 

,,     bean ;    see  Calabar  bean,  also 

Tanghinia 
Ouabaio 


Pachyrhizus  angulatus,  Legum. 
Palmacea:  ;  see  Areca,  Morrenia 
Palma  Christi ;  see  Ricinus  (this  index) 
Palicourea,  Rubiacece 
Panax        quinquefolius    =  Ginseng, 
Araliacece 

Papaveracece  ;  see  Opium,  also  Asiminia  ; 

for  Berberine,  see  Berberis  ;  for  Cheli- 

donine,  see  Chelidonium 
Papaya  (Carica  Papaya) 
Papayacem  ;  see  Papaya 
Pareira,  Menisp. 
Paris  quadrifoiia,  L.,  Liliacece 
Parmelia  ceratophylla 
Parsnip 

Pastinaca  sativa,  L.  (Parsnip),  Umbel. ... 
Paullinia  pinnata,  SapindacecE 

„       sorbilis,  Sapindacece  ;  for  Caf- 
feine, see  Thea  group 
Payta  bark 

Pea,  reference  to ;  see  Pisum  (this  index) 


SEE  UNDER 


Strychnos 


Quercus  .. 

Apocynece 


Chiretta  ... 

Apocynece 

Aurantiacece 
Erythrophloeum 


Strophanthus 


Leguminosce,  Indian 


Papaya 


Pastinaca 


PAGE 

66, 134 
93, 144 


84, 140 
10, 110 

66, 134 
28,  118 
10, 110 
66,  134 
18, 114 
52, 128 


93, 144 
61,  132 
75 

75, 136 

76, 136 

76, 136 
77, 136 
77, 136 
77 
77 
77 

97,  144 
77, 138 
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Peach  ;  for  Amygdalin,  etc.,  see  Prunus 

f or  Phlorrhizin,  see  Pyrus 
Pear 

Peganum,  Rutacece  ... 
Pepper 

Pereira  (Cissampelos) 
Perennial  Worm  Grass 
Persian  berries 
Peruvian  bark 

Petroselinum  sativum  (Parsley) 
Peucedanum  Oreoselinum   )  TT  ,  3 
Ostruthium  \Umhel 

Peumus 

Phillyrea,  Oleacece  ... 
Phoradendron  (Viscum) 
Phyllanthus,  Euphorb. 
Physalis,  Solan. 
Physostigma,  Legum. 
Phytollacece ;  see  Coriaria,  also  under 

Arbutus 
Picrsena,  Simar. 
Piliganum  ... 
Pilocarpus,  Rutacece 
Pimento 

Pimpernel  (Anagallis) 
Pimpinella  (Anise),  (Jjnbel. 
Pinckneya  ... 

Pink  (Dianthus)  ;  for  Saponin 
Pinus 

Piperacece  ;  see  Piper  ;  for  P.  reticula- 
tum  (false  Jaborandi),  see  Pilocarpus 

Piper  (Pepper) 

„  reticulatum  (false  Jaborandi),  see 
Pilocarpus 

Pirola  (Chimaphilla) 

Piscidia 

Pisum  (Pea),  Legum.  reference  under 

Vicia 
Pithecolobium 


SEE  UNDER 


Pyrus 

Harmala 

Piper 

Pareira 

Spigelia 

Rhamnus 

Cinchona 


Athamantha 
Boldoa  ... 

Viscum  ... 
— t- 
— i- 

Calabar  bean 


Quassia  ... 
Lycopodium 
— i- 

Eugenia  ... 
Cyclamen 
— i- 

Arariba  ... 
Saponaria 


Arbutus  ... 


Leguminosce,  Indian 


81, 138 
82, 140 
82, 140 
56, 130 
80, 138 
7(3, 136 
93, 144 
85,  140 
29, 120 
78, 138 

14, 112 

22, 114 
78,  138 
103 
78, 138 
78, 138 
23, 116 


82, 140 
63, 132 
78, 138 

52 

46, 126 
79, 138 
11, 110 
88, 142 
79, 138 


80, 138 

78, 138 
11,  110 
80, 138 

103 
61,  132 


Plume  nutmeg 

Plumeria  lancifolia  ... 

Podophyllum  peltatum,  L.,  Berberid.  or 
Ranunc. ;  for  Berberine,  see  Berberis 
for  Saponin,  see  Saponaria  ;  forPodo 
phyllotoxin,  see  Podophyllum 

Pogonopus  (Cascarilla) 

Polygalacece  ;  for  Saponin 

Polygala  Senega 

Polygonum;  f or  Indican 

Pomegranate 

Pongamia  (Derris)  ... 

Populus 

Potato  (Solanum  tuberosum)... 
Prickly  Ash 

„     Poppy  (Argemone  Mexicana) 
see  Opium 
Primrose  (Primula)  ... 
Primulacea;  ;  see  Cyclamen    . . . 
Primula  ;  for  Primulin  (Cyclamin) 
Privet  (Ligustrum)  ... 
Prunus  ;  for  Amygdalin,  etc.  ... 

„       for  Phlorrhizin 
Pseudochrosia 

Psychotria,  Rubiacece  ;  for  Emetine 
Pterocarpus  ;  for  Catechin    ...  ' 
Pulsatilla  ... 

Punica  Granatum,  Lythracece... 
Pygium  ;  for  Amygdalin 
Pyrolacece  ... 
Pyrola  (Chimaphilla) 
Pyrus,  Rosacea  ;  for  Amygdalin 
„  „        for  Phlorrhizin 

Quassia  amara,  L.,  Simar. 
Quebracho  Colorado... 

,,  bark 
Quercus  tinctoria,  and  others,  Amentac 
Quillaia  Saponaria,  Rosacea  ... 


SEE  UNDER 

Atherosperma 


Cinchona 
Saponaria 

Isatis 

Punica  ... 

Leguminosce,  Indi 
— i- 

Solanum  ... 
Xanthoxylon 

Cyclamen 

Cyclamen 
Syringa  ... 

Pyrus 
Apocynea 
Ipecacuanha 
Catechu  ... 
Anemone 


Prunus 
Arbutus 

Prunus 
Pyrus 


— i- 

Saponaria 


14,  112 

80, 138 


80, 
30, 
38, 
38, 
59, 
81, 
61, 
81, 
91, 
103, 

66, 
46, 
46, 
46, 
96, 
81, 
82, 
10, 
59, 
25, 
9, 
81, 
81, 
11., 

U, 
81, 

82, 

82, 
83, 
83, 
84, 


23 
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SEE  UNDER 

RanunculacecB ;  for  Berberine  ...    Berberis  ... 

See  also  Adonis.  Anemone,  Delphi- 
nium, Helleborus,  Isopyrum,  Podo- 
phyllum, Thalictrum 
Ranunculus  ;  see  above  and  Anemone 
Ratanhia  (Krameria)  ...  ...  -f- 

Rauwolfia  ...  ...  ...  ...  Apocynea' 

Remijia      ...  ...  ...  ...  Cinchona 

Rhamnacea: ;  see  Ceanothus  and  Rham- 

nus 

Rhamnus    ...  ...  ...  ...  — I- 

Rhatany     ...  ...  ...  ...  Ratanhia... 

Rheum  (Rhubarb)  ;   for   Emodin,  see 
Rhamnus 

Rhinacanthus,  Acanth.  ...  ...  -+ 

Rhinanthus,  Scroph. ...  ...  ...  — i- 

Rhincodia  (Cercocoma)         ...  ...  Apocynea: 

Rhododendron,  Ericacece ;  for  Ericolin, 

etc.         ...  ...  ...  ...    Arbutus  ... 

Rhubarb  (Rheum) ;  for  Emodin         ...  Rhamnus 
Rhus  coraria,  Anacard.  :  for  Quercitrin    Quercus  ... 

„     cotiuus,  etc.    ...  ...  ...  — i- 

Ribes  rubrum,  L.,  Grossular. ;  for  Phlorr- 

hizin       ...  ...  ...  ...  Pyrus 

Richardsonia  scabra,  St.  Hil.,  Rubiac. ; 

for  Emetin  ...  ...  ...  Ipecacuanha 

Ricinus     Communis,     L.,  Euphorb.; 

'Ricirj,'  being  albuminoidal,   is  not 

entered  in  this  vol. 
Robinia  Pseudacacia,  L.,  Legum.         ...  -t- 

„       viscosa  ;  for  Viscin,  see  Viscum 
Ronabea  emetica  Richard.  (Psychotria)  Ipecacuanha 
Rosacea;  see  Brayera,  Crataegus,  Fra- 

garia,  Geum,  Prunus,  Pyrus,  Rubus  ; 

for  Quillaia  and  Spiraea,  containing 

Saponin,  see  Saponaria 
Rottleria,  Euphorb.  ...  ...  ...  -+ 

Rowan  (Pyrus  aucuparia)      ...  ...  Pyrus 

Mubiacece  (Cinchonacea:  and  Galiacece)  ; 
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SEE  UNDER 


see  Chiococca  (Cainca),  Cinchona, 
Cephalanthus,  Arariba,  Ferreira,  Gar- 
denia, Hymenodictyon,  Ipecacuanha, 
Morinda  ;  for  Rubia  tinctorium,  see 
reference  under  Morinda,  also  Ad- 
denda, p.  1 93  ;  for  Coffea,  see  Thea  ; 
Palicourea  ;  for  Nauclea  G-ambir,  con- 
taining Catechin,  see  Catechu 

Rubia  tinctoria  ;  see  under  Morinda, 
also  Addenda 

Rubus 

Ruta 

Rutacece  ;  see  Angostura,  Barosma,  Pilo- 
carpus, Ruta  ;  for  Berberine,  see 
Berberis 

Rye  (Secale),  Ergot  of 

Sabadilla  ... 

Sabbattia  (Chironia),  Gentianacece 
Saffron  (Crocus) 
St.  Ignatius'  Bean  ... 
Salicacece  ;  see  Populus  and  Salix 
Salix,  Amentacea; 

Sanguinaria  Canadensis,  L.  (Blood-root), 

Papav. 
Santonica  ... 

Sapindacea: ;  see  iEsculus,  Paullinia  ;  for 

Fraxin,  see  Fraxinus  ;  for  Paullinia 

sorbilis,  see  Thea 
Sapindus  ;  for  Saponin 
Sapodella  Plum 
Saponaria,  Caryoph.  ... 
Sapotacece ;   see    Achras  ;   for  Chryso- 

phyllum,    containing     Saponin,  see 

Saponaria 
Sarothamnus 

Sarraceniacea; ;  see  Sarracenia 
Sarracenia,  Sarrac.  ... 
Sarsaparilla  (Smilax) 


Ergot 

Veratrum 
Erythrea ... 
— i- 

Strychnos 


Chelidonium  group 
Artemisia 


Saponaria 
Achras 


Spartium.. 


193 
87, 142 
87, 142 


51,128 

100, 14fi 
52, 128 
87, 142 
93, 144 

88,  142 

27, 118 
13,  110 


88, 142 
1,  106 
88,  142 


92, 144 
89 

89,142 


Sassafras,  Australian 
Sax/fragacem 
Saxifraga  ... 

„        tridactylis  ;  for  Viscin 
Scammony  ... 
Schoenocaulon  (Sabadilla) 
Scilla  niaritima  (Squill) 
Sclerotium  ... 
Scoparium  ... 
Scopolia  Japonica  ... 
Scropularia  aquatica,  L.,  Scroph. 
Scrophulariacece ;  see  Digitalis,  Gratiola, 
Scrophularia,  Linaria 

Secale  cereale     1  f or  Ergotin  etc.  ... 

„     cornutum)  °  ' 

Sedum  acre  ;  for  Rutin,  see  Ruta  ;  for 

Quercetin,  see  Quercus 
Selaginacece  ;  see  Globularia 
Semen  contra  \ 

„  Santonici  )  "' 
Senega  root  (Polygala) 
Senna 

„  Wild   

Serpentaria 

Service  Tree,  Wild  (Pyrus  torm.) 
Shaddock  (Citrus  Decumana) ... 
'  Shirakawazuware  '  ;  for  Aconitine 
'Sikimi'  ... 
Silene,  Caryoph. 
Simaba 

Simanibacece  ;  see  Quassia,  Simaba 
Sinapis  (Mustard),  Critcif. 
Smilacece  ;  see  Sarsaparilla 
Smilax 

Smut  of  Indian  Corn 
Snake  root,  Virginian 

„     wood  (Ophioxylon) 
Snapdragon  (Antirrhinum) ;  for  Rhinan 
thin 


SEE  UNDER 

Atberosperma 
Saxifraga 
— i- 

Viscum  ... 

Convolvulacece 
Veratrum 
— i- 

Ergot 
Spartium 
Atropa  group 


Ergot 


Artemisia 

Saponaria 

Cassia 

Globularia 

Aristolochia 

Prunus  ... 

Aurantiacece 

Aconitum 

Illicium  ... 

Saponaria 


Sarsaparilla 
Ustilago  ... 
Aristolochia 

Apocynece 

Rhinanthus 
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SEE  UNDER  PAGE 

Soap  bark  (Pithecolobium)    ...  ...  Leguminosce,  Indian  61,132 

„     root  (Gypsophy  11a)       ...  ...  Saponaria  ...  88,142 

„     wort  ...          ...          ...  ...  Saponaria  ...  88,  142 

Soja  hispida,  reference  under  Lupinus                    ...  ...  62 

Solanacea: ;    see    Atropa,  Anthocercis, 

Capsicum,  Physalis,  Solanum 

Solanum     ...          ...          ...  ...               -t-  ...  91,  144 

Solenostemma         ...          ...  ...  Asclepias  ...  13,112 

Sophora,  Legum.  (see  also  Ruta)  ...               -i-  ...  88,  142 

Sorbus       ...          ...          ...  ...  Prunus   ...  ...  81,138 

Sour  Gourd  (Baobab  tree)     ...  ...  Adansonia  ...  5,  106 

Southernwood  (Artemisia  Abrotanum)  Artemisia  ...  13,  110 

Sow  Bread  ...          ...          ...  ...  Cyclamen  ...  46,  126 

Spartium    ...          ...          ...  ...               -i-  ...  92,144 

Sparattosperma       ...          ...  ...  Caroba    ...  ...  25,  116 

Spermaedia ...          ...          ...  ...  Ergot      ...  ...  51,128 

Spigelia,  Logan.       ...          ...  ...  — i-  ...  93, 144 

Spindle  Tree           ...          ...  ...  Euonymus  ...  52,128 

Spirasa,  Rosacea ;  for  Saponin  ...  Saponaria  ...  88,142 

„          „         for  Salicin...  ...  Salix      ...  ...  88,142 

Spurge  ;  see  Euphorbia  (this  index) 

Squill        ...          ...          ...  ...  Scilla      ...  ...  90,142 

Squirting  Cucumber...          ...  ...  Ecbalium  ...  50,126 

Stachys  tuberifera  ...           ...  ...  Addenda...  ...  193 

Staphisagria            ...          ...  ...  Delphinium  ...  48,  126 

Stavesacre  seeds       ...          ...  ...  Delphinium  ...  48,126 

Stenotropis  (Erythrina)         ...  ...  Leguminosce,  Indian  61,132 

Sterculiacece ;  see  under  Thea  for  Cola 
and  Lunanea 

Stramonium  (Datura)           ...  ...  Atropa    ...  ...  14,  112 

Strawberry...          ...          ...  ...  Fragaria  ...  ...  53 

Strophanthus,  Apocyn.          ...  ...  — i-  93,  144,  193 

Strumaria  ...          ...          ...  ...  Xanthium  ...  103,  146 

Strychnos,  Logan.    ...          ...  ...  — i-  ...  93,  144 

Stylophorou,  Papav.             ...  ...  Chelidonium  ...  27,  118 

Styracece;  see  Lotus  bark      ...  ...                 ...  ...  62,132 

Sumach  ;  for  Quercitrin        ...  ...  Quercus  ...  ...  84,  140 

forFustin             ...  ...  Rhus      ...  ...  86,142 

„         Myrtle-leaved        ...  ...  Coriaria  ...  ...  44,124 
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Swamp  Silk  Weed  (Asclepias) 

.,  Dogwood 
Sweet  Flag  (Sweet  Rush) 
Swietenia  ... 
Symplocos  ... 
Syringa 

Taber  noe  m  ontana 

Tanacetum,  Compos  

Tanghinia  venenifera,  Apocyn. 
Tankewillia  Canadensis  ;  for  Indican  ... 
Tansy  (Tanacetum)  ... 
Taraxacum  (Dandelion),  Compos. 
Tares 

Taxacece  ;  see  Taxus 
Taxus  baccata,  L.,  Conif. 
Tea 

,,    Labrador  (Ledum) 
„    New  Jersey 
Tephrosia  ... 

Ternstrcemiacece ;  see  Camelliacece  (this 

index) 
Tetranthera 

Teucrium  fructicans,  Labiat.  ... 

Thea  Chinensis,  Camelliacece  (Temstroz- 

miacece.~)  ... 
Thea    Chinensis;   for   Quercitrin,  see 

Quercus  ... 
Theobroma  Cacao,  Stercul.  (or  Byttnerice) 
Thalictrum  macrocarpum,  Ranunc. 
Thevetia,  Apocyn.  ... 
Thuya  Occids.,  L.,  Conferee  ... 
Thymelacece  • 
'Timbo'  (Paullinia)... 
Tobacco  (Nicotiana),  Solan.  ... 
Toxicodendron 
Trianosperma,  Cucurbit. 
Trigonella  Foenum  Groecum,  Legum.  ... 


SEE  UNDER 

Asclepiadacecv 
Cephalanthus 
Acorus  ... 
Cailcedra 
Lotus  bark 


Apocynece,  Dutch 

Indies  ... 

10, 

110 

Chrysanthemum  ... 

28, 

120 

Strophanthus 

93, 

144 

Isatis 

59, 

130 

Chrysanthemum  ... 

28, 

120 

— t-  ... 

97, 

144 

Vicia 

103, 

146 

— i- 

97, 

144 

Thea 

97, 

144 

Arbutus  ... 

11, 

110 

Ceanothus 

26, 

118 

Cassia 

25, 

116 

Laurineoz 

60, 

132 

— i- 

97 

— i- 

97, 

144 

84, 

140 

Thea  group 

97, 

140 

— i- 

97, 

140 

Cerbera  ... 

26, 

118 

Pinus  group 

79, 

138 

Daphne  ... 

47, 

126 

Paullinia... 

77 

Atropa  ... 

112 

Hysenanche 

58, 

130 

99, 

146 

99, 

146 

VL  INDEX. 


Turnera 

Tylophora  asthmatica,  Asclep. 
Ulex  (Furze) 

Umbel liferce ;  see  iEthusa,  Ammi,  An- 
gelica, ChEerophyllum,  Conium,  Daucus, 
Laserpitium,  Pastinaca,  Petroselinum, 
Pimpinella,  Yallaria 

Unona  (see  Ccelocline)  ;  for  Berberine 

Upas  tree  ... 

Urare  (Curare) 

Urechitis  suberecta,  Apocyn. 

Urson 

Urticacece ;  see  Antiaris 
TJstilago  Maydis,  Fungi 
Uva  Ursi  ... 

Vaccinium  ;  for  Ericolin  and  Vaccinin 
Vallaria  (Hydrocotyle)  Umbel. 
Variolaria  dealbata,  Lichenes  ... 
Veratrum  ... 

Verbenacece  ;  see  Vitex  agnus  castus 
Vernonia,  Compos.  ... 
Vetches  (tares) 
Viburnum  prunifolium 

Vicia 
Vinca 

Vincetoxicum,  Asclep. 
Vine  (Vitis)  ;  for  Quercitrin,  see  Quercus 
Violacece ;  see   Anchietea,    Viola,  Ipe 

cacuanha 
Viola,  Violacece 

Viscuin  album,  L.  (Mistletoe),  Loran 

thaceai 
"Vitex  Agnus  Castus  ... 
Vitis  (Vine)  ;  for  Quercitrin  ... 
Voacanga,  Apocyn.  ... 


SEE  UNDER 

PAGE 

Damiana  ... 

47 

— i- 

99, 146 

Cytisus  ... 

.     47, 126 

JJCl  UC11B    •••  * 

20, 114 

A  Tl  T 1  O  Vl  G 

9,110 

S  t,T \tc  V»  tint; 

93^  144 

— 1- 

!     99,'  146 

Arbutus    . 

11,110 

9,110 

100'  146 

r\  1  U  U  tUo    * .  • 

11,  no 

A  vnnrnc! 

11, 110 

100'  146 

100, 146 

100'  146 

103 

— i- 

.'    103, 146 

Vicia 

.    103, 146 

— i- 

103 

— i- 

..  103,146 

Apocynece 

..  10,110 

Asclepias  group  . 

..  13,112 
.     84,  ]  40 

i  [  H.  '.  .  (  V'  1 1 1 1  '  1  1  1 .  l  • 

59,130 

— i- 

103 

— i- 

103 

Quercus  ... 

..  84,140 

Apocyneoi 

..     10, 110 

Wahoo  bark 


Euonymus 


52, 128 
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Waifa  (Chinese  Yellow  Berries) 
Walnut  (Juglans)  ;  for  Glycyrrfaizin 
Water  Hemlock  (Cicuta) 
Water  Lily  (yellow)... 
White  Beam  tree  (Pyrus  aria) 
Whortleberry  (Vaccinium  vitis  idsea) 
Winter  Cherry 
Woad  (Isatis  tinctoria) 
Wolf  Fruit  (Solanum  grandifl.) 
Wolf's  Bane  (Aconitum  Napellus) 
Woodbine  ... 

Woodumpur;  for  Berberine  ... 
Woorari  (Curare) 
Worm  grass,  Perennial 
Worm  seed  ;  see  Artemisia  and  Spigelia 
Wormwood  (Artemisia  Absynth.) 


SEE  UNDER 

PAGE 

Ruta 

1 49 

Glycyrrhiza 

00, 

1  98 

Conium  ... 

43 

1  94 

Nuphar  ... 

00, 

1  3/1 

Pyrus 

89 
HZ, 

I4U 

Arbutus  ... 

11, 

1  1  A 

1.1  u 

Physalis  ... 

78 

1  38 
100 

Isatis 

OJ, 

1  30 
10U 

Solanum  ... 

91 

144 

Aconitum 

...  1, 

106 

Lonicera . . . 

...  62, 

132 

Berberis  ... 

90 

1 1  4 

Strychnos 

...  93. 

144 

Spigelia  ... 

...  93, 

144 

Artemisia 

...  13, 

110 

Wrightia  (Neriutn),  Apocyn. 
Xanthium  =  Strumaria 
Xanthoxylum 

,,  for  Berberine 

Xylosteum  ... 


Yellow  Berries,  Chinese  (Sophora) 
,,  „       Persian  (Rhamnus) 

,,      Jasmine    (Gelsemium  semper 
virens) 

,,     Root  (Hydrastis  Canadensis 
,,  wood 
Yew 

Zanthoxylum  ;  see  Xanthoxylon 
Zygophyllacece ;  see  Harmala 


SEE  UNDER 

PAGE 

Nerium  ... 

65, 134 

Xanthium 

.    103, 146 

— i- 

.  103,146 

Berberis  group 

20, 114 

Lonicera... 

.     62, 132 

Ruta 

87, 142 

Rhamnus 

85, 140 

Strychnos  group  .. 

.     93,  144 

Berberis  ... 

.     20,  114 

Xanthoxylon 

.    103, 146 

Taxus 

.     97, 144 

.  103,146 
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This  index  gives  the  pages  on  which  the  substance  looked  for  will  be  found  in  Parts  I.  and  II. ;  to  Part  III.  no  references  here  are  needed,  each  list 
in  that  section  being  alphabetically  arranged. 


Abbreviations 
Abrotine  ... 
Absynthiin 
Achillein  ;  Achilletin 
Acolyctine 
Aconine  ... 
Aconitine 
Acorin 
Adansonin 

Adenine  (reference  only) 
Adermann's  Corydaline 
Adonin  ;  Adonidin 
iEscigenin 
iEscinic  Acid 
iEsculetin 
iEsculin  ... 
iEsculetin  Hydrate 
Agoniadin  ;  Agoniapicrin 
Akazgine  ... 
Alizarin  ... 

Alkaline  hydrates,  No.  1 
order  of  precipitants  ;  also 
Part  III.   

Alkalinity  tests  ;  see  Introduc- 
tory^.v.;  Part  II., column  5; 
Part  III.,  p.  147 

Alkaloids,  unnamed ;  Apocynece 
of  Dutch  Indies  ;  Legumi- 
nosce,  Indian  ;  Chelidonium 


Introductory 
Artemisia  ... 
,, 

Achillea 
Aconitum  (i) 

„  (&) 

O) 

Acorus 
Adansonia ... 
Thea 

Corydalis  (d) 
Adonis 
iEsculus  (h) 
„  (/) 

„  (&) 
»  («) 

„   .  0) 

Plumeria  ... 
Strychnos  group 
(reference  under  Morinda) 


vn 
13,  110 
13,  110 


106 
106 
106 


106,  193 
5, 


106 
106 
97 
46 

5,  106 

6,  108 
6,  108 
5,  106 
5,  106 

5 

80,  138 
96,  144 
64 


150 


Aloin 

Alpha-homo-chelidonine 

Alpha-oxy-cinchonine 

Alstonidine 

Alstonine... 

Amanitine 

Amarylline 

Ammonia 

Amygdalin 
Amyrin  ... 
Anagyrine 
Anchietine 
Andirin  ... 

Andromedotoxin  (Asebotoxin) 

Anemonin 

Angeline  ... 

Angelica  bitter 

Angosturin 

Anhydro-  bases,  see  alkaloids 
from  whence  derived  ;  also 
apo-  bases. 

Anthemine 

Anthocercine 

Antiarin  ;  Antiaretin 

Antimonic  Acid;  seePhospho- 
antimonic  acid 

Aphrodsescin 

Apiin  ;  Apigenin  ... 


Aloe 

Chelidonium  (d) 
Cinchona  (il) 
Alstonia  (/) 

„.  («) 
Agaricus  ... 
Amaryllis  ... 
No.  2  in  order  of  precipitant 

also  page      ,  Part  III. 
Prunus  group 
Elemi 

Anagyris  ... 
Anchieta  ... 
Andira 
Arbutus (d) 
Anemone  . . . 
Ratanhia  . . . 
Angelica  . . . 
Angostura  (a) 


Anthemis  .. 
Anthocercis 
Antiaris 


iEsculus  (J) 
Petroselinum 


6,  108 
27,  118 

33 
8,  108 

7,  108 
6,  108 

8,  108 


81,  138 
51 
8,  108 

8,  108 

9,  108 
11,  110 

9,  108 
85,  140 
9,  108 
9,  108 


9,  110 
9,  110 
9,  110 


6,  108 
78,  138 


Apo-alkaloids,  from  Aconite 
Apocinchonicine  ... 
Apocinchonidine  ... 
Apocinchonine 
Apoconitine 


Aconitum  (m) 
Cinchona  (id) 
„  (76) 
>.  (4c) 
Aconitum  (m) 


Apoconquinine  (Apoquinidine)  Cinchona  (6a) 


Apocynin  ;  Apocynein 
Apomorphine 
Apophyllic  Acid 
Apoqainamine 
Apoquinidine 
Apoquinine 
Araliin 
Arbutin  ... 
Arganin  ... 

Argentic     compounds,  see 

Silver  (this  index) 
Arginine  (reference) 
Argyrasscin 

Arecaine  ;  Arecoline  ;  Arecai- 

dine 
Aribine  ... 
Aricine 

Aristolochin  ;  Aristolochine, 

Aristine 
Arnicin  ... 
Artarine  ... 
Arthanitin 

Asclepiadin  ;  Asclepion 
Asebofuscin 
Asebogenin 
Asebopurpurin 
Asebotin  ... 
Asiminine 

Asparagine,  reference 
'Asphodelin'  of  Rogain,  from 

Asphodel,  is  merely  Cane-sugar 
Aspidosamine  ;  Aspidosper- 

mine  ;  Aspidospermatine  ...    Quebracho  bark 


Apocynum 
Opium  (2a) 
„  (3i) 
Cinchona  (18a) 
(6a) 
„  (2c) 
Aralia 
Arbutus (a) 
Achras 


Lupinus 
iEsculus  (d) 

Areca 
Arariba 
Cinchona  (8) 

Aristolochiacece 
Arnica 
Xanthoxylon 
Cyclamen  ... 
Asclepiadace.ee 
Arbutus  (<?) 

M  (0 

»  (V) 
... . .  (A) 

Asiminia  ... 
Vicia 


!,  REAGENTS,  ETC. 
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SEE 

PAGE 

Assamic  Acid 

Thea 

99, 144 

Athamanthin 

Athamantha 

14, 112 

A  t*  n  prr»c;rtPT*m  i  tip 

I  L  L  1  1  >  .  L  UolJCl  1 1 1  I  Lip          ...  , 

A  tnPl'nsnPTTTlil 
.  .        jTi.  UUC I  UBL/G1  111  tl                  ...  ... 

14  112 

A  t;.i  Qinp 

-.V  L  1      1  1  i  V  .  ■            ...                                 a  • 

A  pnn  i  tn  m  (  h'\ 

a  a            ii      "  /  Ul  UU  1  1  1     Y'L'  1                               ...  *•* 

4'  106 

Atropamine 

..    Atropa  (i)  ... 

16',  112 

Atropine  ... 

„  (a)... 

14, 112 

A  n  vq  n  1 1  n  m anp   A  pi  n 

.  i  U  1  dill  uldLLlctl  M      .  i.  1   I '  1  . 

/I  3/i*/7Ji/j  ftpprp  ( p\ 

i  j.         XX  £(  /  tllll  ILfjLdLtj    I  t<  J                ...                        •  •  . 

19  114 

Aurantiatnarin       ...  . 

19 

A  nraTirun  (  Nui'inrrin  1 
_ti. ui dii  tiiii  l      cxi iii^i  11 J  • 

( n\ 

19,  114 

Ti  n  pVi  n  fi  tip 

3  p  n  t*i  o 

19, 114 

Bapbnu 

Baphia 

19^  114 

r^Il  TTiQTll  1  n 

5    >,  I  I    <   '  .*!  1  1  1  1  1  1     ,  .  .                                       ...  . 

.  .          !  'ill  'llli!          ...                        ...  ,.. 

20  114 

Barbaloin 

Aloe 

'  108 

Bebeerine  (Beberine) 

Bebeeru  ... 

20,  114 

Kp  1 1  *i  fi  nv\  m  n  p 

jJCiiciLUJUiiiiit;              ...  . 

A  t  rr\r\*i  I 

il  U 1  (J  Ud.  1  IV  J  . . .                    ...  ... 

17  112 

Tip  1 1  n  m  orinp 

A  TYI  Jl  FT/I  1 1  Q 

a ,             .   «  Ul.lt I    \    1  t 1     ■                                               ...  ... 

8  108 

ripTl  7fivl  -PPOTiTll  TIP 

JJCIltilJ  V 1  CL/gVJLIillC      ■■•  a 

Coca 

40'  122 

Tipn  TTivl  ■.nflPiinnfiTn'm  n  p 

JJC  1J  ZjU  y  1    Ui3CUUU  LI  U  ■ 

)3  W 

'  41 

Berberine  \  Berbainine  . 

Berberis 

21, 114 

r\  PTCTPT1 1  Tl 

UCI  gClll!!,..                        •••  ■ 

vi  fin  crn 

'  90 

Beta-homo-chelidonine 

Chelidonium  (t?)      ...  ... 

27,  118 

Betaine  (reference)  . 

Vicia 

'  103 

XjKj  la  UA V  iM  iUI  llllilc  a 

PT"  npi'l  Q 

.  .          UCI  UCI  IS          a*.                            a  a  a  ... 

22 

Beta-ox  y -cinch  omne  • 

Cincbooa  (4/?i)  ... 

33 

Tipto  nnminp  ( Mmnininpi 

X3C  Ld-U  Ulllli-LC    l  V^J  UilliLllUC^  ■ 

lliTipHnnn  i 
.  ■       \J  lllUllwlldili^f                    ...  ... 

33  120 

Beta-cjuinovin 

88 

JJl^vJUJ  I  111  1  -ZXUoUUll  11 J  a 

■  a            j  lj>l/lllllo             ...                                ...  ... 

5  106 

nismntn -Tirvt^QsiP  inn  i  fi  p 
i  )|mii  U LU   UU ucIoOIvj  IvFUXUO 

PrppinitantlVn  26  andPnrtTTT 

159 

rsCilH  1  Tl  P 

I      1  '  !  M  1  1  t  '  ■           ...                                ■  •  a  a 

T£  a1  rl  fin 

99  114 

Bre'idm 

Bryonia     ...           ...  ... 

51 

Bromine-water 

Reagent  No.  32  and  Part  III. 

162 

Brucamarin           ...  . 

Quassia 

82 

Brucine    ...  ... 

Strychnos  ... 

94,  144 

Bryoidin  ... 

..  Elemi 

51 

Bryogenin 

..    Bryonia,  Addenda  ... 

193 

Bryonetin  ;  Bryonin 

..    Bryonia     ...          ...  23, 

114,  193 

Bulbocapnine 

..    Corydalis  (/) 

46 

Buxin  (Bebeerin)  ... 

..  Bebeeru 

20, 114 

184 
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Cacothellin  (Dinitro  Brucine) 

Oadmium-potassic  iodide 

Caffeine  (Theine)  ... 

Mem.  :  In  alphabetical  lists 
(Part  III.)  this  alkaloid  is 
entered  as  Theine. 

Caffeidine 

Cailcedrin 

Caincaic    Acid  ;     Caincetin ; 

Caincin 
Calabarine 
Calamine... 
Calcitrapine 
Calendulin 
Californin 
Calif  ornine 

Calumbin  ;  Calumbic  Acid  ... 
Calycan  thine 
Camellin  ... 
Canadine  ... 

Cannabine  ;  Cannabinine 
Cantharidin 

Capsaicin;  Capsicin;  Capsicol 

Capsulsescinic  Acid 

Carapin  ... 

Caricine  ... 

Carobin  ... 

Carotin  ... 

Carpai'ne  ... 

Carthagine 

Cascarillin 

Castine 

Catechin  ... 

Cathartic  Acid 

Ceanothine 

Cedrine  ... 

Cephalanthin;  Cephalanthein ; 

Cephalin  ;  Cephaletin 
Ceratophyllin 


SEE 

Strychnos  ... 

Precipitant  No.  2  7,  and  Part  III. 
Thea 


)5  •*' 

Cailcedra  ... 

Chiococca  ... 
Calabar  bean 
Acorus 

Delphinium  (e) 
Calendula  ... 
Cinchona  (31) 
Lotus 

Calumba  ... 
Calycanthus 
Thea  group 
Berberis 

Cannabis,  Addenda 
Cantharides 
Capsicum  ... 
iEsculus  (i) 
Carapa 
Papaya 
Caroba 
Daucus 
Papaya 
Cinchona  (4a) 
„  (28) 
Vitex 
Catechu 
Cassia 

Ceanothus  ... 
Simaba 

Cephalanthus 
Parmelia  ... 


!,  REAGENTS,  ETC. 


Cerberin  ... 

Cevadilline  (Sabadilline) 
Cevadine  (Veratrine) 
Cevine 

Chaerophylline 

Chairamine;  Chairamidine  ... 

Chamselirin 

Characin  ... 

Chekenin,  Chekenetin 

Chelerythrifie 

Chelidonine 

Chenepodine 

Chicory  Glucoside  ... 

Chinovic  Acid 

Chinovatine 

Chinovin  ... 

Mem. :  The  German  Chin  in 
the  Cinchona  group  (as 
Chinin)   is    in  English 
usually  Quin  (as  Quinine). 
Chiratin  (Chirettin),  Chiretto- 

genin  ... 
Chiococcaic  Acid  ... 
Chlorine- water 
Chlorogenine  (Alstonine)  ... 
Choline  (reference),  see  Lupi- 

nus,  also  Vicia 
Chromaces 
Chrysanthemine 
Chrysin  ... 
Cichorium  Glucoside 
Cicutine  ... 
Cicutoxin 
Cinchamidine 
Cincholeuponic  Acid 
Cinchonamine 
Cinchonetine 
Cinchonicine 
Cinchonidine 


SEE  PAGE 

Cerbera     ...  ...  26,118,193 

Veratrum  (e)  ...  ...  101,146 

(a)  ...  ...  100,146 

  100 

Chserophyllum  ...  ...  26,118 

Cinchona  (13),  (15)  ...  ...  36, 122 

Chamselirium  ...  ...  26,  118 

Chara        ...  ...  ...  27,118 

Eugenia  Pimenta  ...  ...  52 

Chelidonium  (a)  ...  ...  27,  118 

(b)    27,118 

Chenopodium  ...  ...  28, 118 

Cichorium...  ...  ...  28,120 

Cinchona  (27)  ...  ...  38 

(8)  ...  ...  35,120 


Chiretta     ...          ...          ...  28,118 

Chiococca  ...          ...          ...  28 

Reagent  No.  31,  and  Part  III.  162 

Alstonia  (a)            ...          ...  7,108 


PrecipitantslO  to215andPartIII.  157 

Chrysanthemum  ...          ...  28,120 

Populus     ...  ...          ...  81,138 

Cichorium...  ...          ...  28,120 

Conium  (a)  ...          ...  44 

„      (/)    124 

Cinchona  (7c)  ...          ...  35, 120 

„       (4<7)    33 

„       (22)    37,122 

„       (46)    32 

(4«)    33,120 

„       (7)    34,120 


Cinchonine 

„  (Beta) 
Cinchonibine  ;    Cinchonifine  ; 

Cinchonigine ;  Cinchoniline 
Cinchotine 

Cinchovatine  (Cinchonidine) 

Cinnamyl-cocaine  ... 

Cinnamyl-ecgonine 

Cnicin 

Cocamine... 

Cocaine  ... 

Coccognin 

Cocculin  ... 

Cocethyline 

Codamine 

Codenine  ... 

Codeine  ... 

Colchiceine  ;  Colchicine 
Colloturine 
Colocynthin 
Columbin 

Conchairamine;  Conchairami- 
dine 

Concusconine  ;  Concusconi- 

dine 
Condurangin 
Conessine 
Conhydrine 
Coniferin... 

„     derivative;  see Syringiii 
Coniine  ... 
Conquinamine 
Conquinine  (Quinidine) 
Contratnine  (Brucine) 
Coavallamarin ;  Convallarin 
Convicine... 

Convolvulin ;  Convolvulinic 

Acid;  Convolvulinol 
Copalchin 


Cinchona  (3) 
„  (7) 

(4/0  to  (4/0 
(4p) 

Coca"(5) 
Coca  (4)  ... 
Cnicus 
Coca  (6) 

„  (1)  

Daphne 
Cocculus  ... 
Coca  (lb)  ... 
Opium  (14) 
„  (7a) 

„  .  (6) 
Colchicum  ... 
Lotus 

Colocynthis 
Calumba  ... 
Cinchona  (14),  (16)  .. 


(10),  (11) 


Gonolobus . . . 
Nerium 
Conium  (b) 
Pinus 
Syringa 
Conium  (a) 
Cinchona  (19) 

»  (5) 
Strychnos  ... 
Convallaria 
Vicia 

Convolvulace.ee 
Cinchona  (29) 


IS,  REAGENTS,  ETC. 
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Copper  Tartrate,  see  Fehling's 

solution  (this  index) 

Copper  Sulphate  ... 

Precipitant  No.  1 1 

Coptine  ... 

Berberis  gioup 

22 

Corniu 

Cornus 

45,  124 

Coryamirtin 

Coriaria 

44, 124 

Corycavine 

Corydalis  (g) 

46 

Corydaline 

(a).   

45, 124 

„  (Adermann's) 

(d)   

46 

Cotarnine 

Opium  (3i) 

70, 134 

Crateegin  ... 

Crateegus  ... 

46, 126 

Crepin 

Crepis 

46,  126 

Crocin  ;  Crocetin  ... 

Saffron 

87, 142 

Cryptopine 

Opium  (17) 

74, 136 

Cupreine  ... 

Cinchona  (20) 

37,  122 

Cupnc  Sulphate,  see  Copper 

fill      i       s  i  i          *      ^  ~\ 

Sulphate  (this  index) 

Cuprine  ... 

Opium  (3gr) 

70, 134 

Cupronine 

„  (3e) 

70, 134 

Curarine  ... 

Strychnos  group 

95, 144 

Cuscamidine 

Cinchona  (9b) 

35 

Cuscamine 

(12)   

36, 122 

Cusconine 

(9)   

35, 120 

Cusconidine 

(9«)   

35, 120 

Cusparidine 

Angostura  (e) 

9, 108 

Cusparin  ... 

(a) 

9, 108 

Cusparine... 

(<*)   

9, 108 

Cyclamin  ;  Cyclamiretin 

Cyclamen  ... 

46, 126 

Cyanchin  ;  Cyanchocerin 

A  sclepidacece 

14 

Cyanides  ... 

~W~%           '      '  i           l        TIT            -if*/  1 

Precipitant   No.  16  (see  also 

Ferrocyanides,Ferricyanides , 

Sulphocyanides,  etc.) 

Cynapine... 

iEthusa 

6, 108 

Cytisine  ...          ...  , 

Cytisus 

47, 126 

Damascenine 

Nigella 

65,  134 

Damianin... 

Damiana  ... 

47, 126 

Daphnin  ;  Daphnetin 

Daphne 

47, 126 

Datiscin  ... 

Datisca 

48,  126 

24 

186 


Daturine  (Atropine) 

Dehydromorphine  (Pseudo- 
morphine) 

Delphinine  ;  Delphinoidine  ; 
Delphisine 

Derrid 

Dextro-atropine 

Dextro-cocaine 

Dextro-ecgonine 

Diapocinchonine  ... 

[Dibromapophylline 

Dicinchonine 

Digitalein  :   Digitalin  ;  Digi- 

tonin  ;  Digitoxin 
Diosmin  ... 
Ditaine  (Echitamine) 
Ditamine  ... 
Divicine  ... 

Dragendorffs    reagent  ;  see 

Bismuth-potassic  iodide 
Duboisine 
Dulcamarin 

Ecbalin  ... 
Ecboline  ... 
Ecgonine  ... 
Echicerin... 
Echiretin... 
Echitamine 
Echitenine 
Echitin  ... 
Echugin  ... 
Elaterid ;  Elaterin 
Emetine  ... 
Emodin  ... 
Ephedrine 

Ergotine  ;  Ergotinine 
Erdmann's  reagent,  see 
Ericinol  ... 


SEE 

Atropa  (a) 
Opium  (26) 

Delphinium 

Leguminosce,  Indian 
Atropa  (6) ... 
Coca  (la)  ... 

.,    (3a)  ... 
Cinchona  (4e) 
Opium  (?>h) 
Cinchona  (la) 

Digitalis  ... 
Barosma 
Alstonia  (c) 
.  P  (b) 
Vicia 


Atropa  (g) ... 
Solanum  ... 

Ecbalium  ... 
Ergot 

Coca  (3)  ... 
Alstonia  (h) 


,.  .  O) 

Echugin  poison 
Ecbalium  ... 
Ipecacuanha 
Rhamnus  ... 
Ephedra 
Ergot 

Introductory 
Arbutus  (c) 
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±li  I  lU'llU      ...                   ...  ... 

Arbutus  (c)             ...  ... 

11  11A 

11,  11U 

-L/l  V  till  iUC  >  .  ■                     ...  ... 
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J^VyU/lbbflUoUi*   JLIHllJII  ...  ... 

R 1  1^9 
01,  loZ 

H  .  T'xt  T  r>  t*       on  roil  ti  n 

J-Jiy  IUI  OCGIlltiUilIl    ...  ... 

Erytbrca    ...          ...  ... 

oz,  i  zo 
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J-J 1  V  bill  \J  U  UiUclUc        ••■  ... 
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J— i  SCI  111"   \X.  Li  V  o\_Jo  L  1  il  I 1 1 1  1  1  v    )  ... 

lialsirMIl1  rlPftTl 

\JCLl  it  UctL    I  i\  .till                      ...  ... 

9,;!  11ft 
^O,  110 

r,  op  n Qpnrvl7in  na coq 

i  j  x...  1 1  >v  i 1  y  1 1  /..  i ,  i  udoCS  ... 

I  j 'IIAl'Tn'ATIl  11  TT1    fTTAll  M 

\J  LLjCllUUUl  U  111  glUUU  ...  ... 

97 
Z  ( 

Ethyl-cocaine 

Coca  (16)  ... 

40 

E  thyl-piperidine 

Conium  (e) 

43 

'  '  U  1  1 1 1  >  !  1 1  1  1 1  -                       ...  ... 

xu  u  u  ii  y  ill  ua  ...              ...  ... 

f>9  1 9a 

OZ,  IZo 

Eupatorine  \  Eupatorin  ... 

Eupatorium            ...  ... 

AO  10Q 

oz,  izo 

h.  n  ii n r\  i  ■  1  i  n  n 

.1 J  U  (JllUl  UU tl                     • .  ■  ... 

XliULIiitJi  UltX  ...                   ...  ... 

fi^  1  99 

OO,  IZo 

p  p  ninniTi  •  TT'Qriiin 

1  aUlaUlU  ,     II   it  U 1  1  1 1    ...  ... 

A  f vAnd  I  el 

I'M  '['ii    [■>)..                        ...  ... 

18  119 

1c,  1  1Z 

Fcbling  s  solution  ...  ... 

"Roarrpnf  "NTr»    19    inrl  Pa-pt  TTT 
xxedgcnij  j.>o.  l^j  tiuu.  JrdiTj  ill. 

1  ru; 
100 

Kor-pi  r*  |  ;  Vi  1  Art /i  q 

J.  trl  l  IKj  VjUIUUUc         ...  ... 

Pr^pimfonf  \Tr\    h    an/1  kqi<t  Tl  i 
1   I  1. 1  1  |  '  1  L 1 1 1 1  I  JJN  U.  ll,  it  I  111  S.  cil  u  J_l_  1  . 

1 

10O 

Ferricyanidcs        ...  ... 

iicOl  pi  Ldllu  L\  O.  J.*.  dUtl  Jrdrt  1 JL  1 . 

1  A7 
10/ 

Ferrocy  -unties        ...  ... 

iT IcLl  UJl  Ldil  u  l^O.  IOj  (1I1U  JTaTL  ±±1. 

1  Aft 

loo 

Fisctin     ...          ...  ... 

Rbus  Gotinus          ...  ... 

8ft  1  AO 
OO,  14Z 

Formonetin           ...  ... 

\J  IIO  Ilia           ...                  ...  ... 

ftft 
00 

Fragariauiarin       ...  ... 

1    1  JLMI  Ul          ...                           ...  ... 

OO 

Frangulin 

Rhamnus  ... 

85, 140 

Fraxetin  ;  Fraxin  ... 

Fraxinus  ... 

53, 128 

X'  U  ill  d  i  1  lit                            ...  ... 

i   nolinnnm m  /  7i  i 

v> iicij.UL'ii i uui  \"y        •••  ■•■ 

Fn  Qtl  11 

1  US  till           ...                     ...  ... 

PHnQ  rntintiQ 

Xli  U  Uo          11I1U3                     ...  ... 

8ft  149 

Fronde's  solution  ...  ... 

V-/010U1   IGSL  1NO.  »,dnu.JrdIClXI. 

1  ftft 

1  00 

~  r  -a- 

(jralipiuine            ...  ... 

.Angostura  [cj          ...  ... 

0   1 AQ 

y,  iuo 

VI  (XI  J  j  M  1 1L,      ...                   ...  ... 

(b) 

0  IDS 

1 -2-  'J  1  lQY>T.nPf\Tl 

T  jH  PT",11  fP 

11  J  i  IV.  UliUdi          ...                     ...  ... 

ftll 
ou 

i  -I  ri  Yf\  Ann  v~\ 

wdlU.tJlJlll  ...                     ...  ... 

VTcil  '  1 '   1  1  1  it       •••                     ...  ... 

P.  1    1  9Q 

04-,  iio 

Gastrolobin           ...  ... 

1  iocT vf  \  1  f  \  rii  n  m 

\ Ids  tl  U1UU1  U.1X1                  ...  ... 

0* 

O-Pl  QCrwrtPVITll  TIP 

VJClooUoUCI  llllllO           ...  ... 

Pareira 

7fi  1Sft 

liol comino  •   1 -2-p  1  opm lniTiP 
VJTclbc ill llltJ   ,    VTCloCLllllllllC  ... 

St.rvpfi nnd  (ri'Aii  n 

UuljtiJJUUO  glUUJJ            ...  ... 

Gentiogenin  ;     Gentiopicrin  ; 

Gentianin  ;  Gentiscin 

Gentiana  ... 

54, 128 

Geoffroyine  (Ratanhine) 

Ratanhia  ...          ...  ... 

85, 140 

Geum  bitter 

Geum 

55, 128 

Githagin  (Saponin) 

Saponaria  ... 

89, 142 

INDEX 


OF  SU 


SEE 

Glaucopicrine 

Chelidonium  (e) 

27, 118 

Glaucine  ... 

(/)   

27,  118 

Gleditschine 

Gleditschia 

55 

Globularesin  ;  Globularin 

Globularia .. . 

55, 128 

Glucoside,  unnamed 

Gonolobus... 

55 

Glycyrrhizin         ...  ... 

Glycyrrhiza 

55, 128 

GlvcvDhvllin 

Sarsaparilla 

89,  142 

Gnoscopine 

Opium  (13) 

73, 136 

Gold  Chloride 

Precipitant  No.  9,  and  Part  111. 

154 

Gonolobin 

Gonolobus  ... 

55, 130 

Grandiflorine 

Solanum  ... 

92, 144 

Gratiolin ;  Gratiosolin 

Gratiola 

55, 130 

Guacin 

Mikamia 

64,  132 

Guachamanine 

Guachamania 

56 

Guanine,  reference  to 

Vicia 

103 

Guvacine  ... 

Areca 

12,  110 

Hager's   reagent ;    see  Picric 

Acid  (this  index) 

Halogens,  Solutions  of 

Reagents  Nos.  31  to  33,  and  Part  III.  162 

Harmaline  ;  Harmine 

Harmala 

56,  130 

Hedera  Glucoside  (Helixin)... 

Hedera 

56, 130 

Helicin 

Salix 

88, 142 

Heliotropine 

Heliotrope... 

57, 130 

Helixin 

Hedera 

56, 130 

Helleborein ;      Helleboresin  ; 

Helleboretin ;  Helleborin... 

Hellebore  ... 

57, 130 

Heraclin  ... 

Pastinaca  ... 

77 

Hesperetin 

Aurantiacece  (b) 

19, 114 

Hesperidin 

„  (a) 

18,114 

Hesperitinic  Acid  ... 

(0   

19 

Homoatropine 

Atropa  (/)... 

15, 112 

Homocinchonidine 

Cinchona  (7d) 

35 

Homococaine 

Coca  (lb)  ... 

40 

Homococamine 

»  (?)  

41 

Homoquinine 

Cinchona  (21) 

37, 122 

Hop  bitter ;  Humulin 

Humulus  ... 

57, 130 

Hurin 

Hura 

58, 130 

Hjsenanchin 

Hyaenanche 

58, 130 

CE3,  KEAGENTvS,  ETC. 
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Hydrastine 

Hydroberberine 

Hydrocarotin 

Hydrocinchonine  ... 

Hydroconquinine  ... 

Hydrocotarnine 

Hydroelaterine 

Hydroquinidine 

Hydroquinine 

Hygrine  ... 

Hymenodictyonine 

Hyoscine  ... 

Hyoscyamine 

Hypoquebrachine  ... 

Hyposantonin 

Hypoxanthin  (reference  to) . 

Icajanine  (Akazgine) 
Ilixanlhin  ;  Ilicin  ... 
Igasurine... 

Imperatorin  (Peucsdanin)  . 

Imperialine 

Indican 

Ineine  (Strophanthin) 

Indigo 

Iodides 

Iodine  tincture 

Ipomcein  ;  Ipomeolic  Acid  . 

Isaconitine 

Isocinchonidine 

Isocinchonine 

Isoconquinine 

Isohesperidin 

Isohyposantonin  ... 

Isopelletierine 

Isophloretin  ;  Isophlorrhiz 

Isopyrin  ... 

Isoquinidine 


SEE 

Berberis 

PAOE 

22, 114 

Berberis 

22 

Daucus 

48 

Cinchona  (4f) 

\    J  J  ••* 

33, 120 

(24:) 

34 

Opium  (3a) 

70,134 

Ecbalium  ... 

50, 128 

Cinchona  (66) 

34, 120 

(2e) 

31, 120 

Coca  (9)  ... 

41 

Hymenodictyon 

58, 130 

Atropa  (h) ... 

16, 112 

(g)  ... 

16, 112 

Quebracho  bark       ...  ... 

84, 140 

Artemisia  ... 

13, 112 

Thea 

97 

Rtrycbnos  ...           ...  ... 

96, 144 

Ilex 

58, 130 

Strychnos  ...           ...  ... 

95 

Athamantha   

14,  112 

Fritillaria 

53, 128 

Isatis 

59, 130 

Strophanthus          ...  ... 

93, 144 

Isatis 

59, 130 

Precipitants  Xos.  25  to  29,  and 

Part  III.             ...  ...1 

59  to  161 

Precipitant  No.  33,  and  Part  III. 

162 

Addenda 

193 

Aconitum  (n) 

4,  193 

Cinchona  (7ti)         ...  ••• 

35 

(4a) 

32, 120 

„  (6<0 

34 

A  urantiacece  (d) 

19 

Artemisia  ... 

13 

Punica 

82, 140 

Pyrus 

82, 140 

Isopyrum  ... 

59 

Cinchona  (Gd) 

34 

188 
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Tsoquinine 

Cinchona  (2a) 

31 

Lorottlerin 

Rottleria,  Addenda  ... 

193 

Ivain 

Achillea 

1, 

106 

Ivy  glucoside  (Helixin) 

Hedera 

130 

Jaboridine  ;  Jaborine 

Pilocarpus... 

...  79, 

138 

Jalapin  ;  Jalapinol 

Convolvulacece 

44, 124, 

193 

Jamaicine  =  Berberine 

Berberis 

...  21, 

114 

Japaconitine 

Aconitum  (I) 

4 

•lavanine  ... 

Cinchona  (34) 

o9, 

Hi 

Jervic  acid 

Veratrum  ... 

102 

Jervine  ... 

(b) 

101, 

146 

Juniperin... 

Juniperus  ... 

...  60, 

130 

1  iitii  horn  n£i 

feolanum    ...  ... 

U9 

1  A  A 
1441: 

Karakin  ... 

Corynocarpus 

...  42, 

126 

Kellin 

Ammi 

8, 

108 

Kosin 

Btayera 

...  22, 

114 

Laburnine  (Cytisine) 

Cytisus 

...  47, 

126 

Lactucin  ;   Lactucerin  ; 

Lac- 

tucon ;  Lactucopicrin 

Lactuca 

...  60, 

130 

Lanthopine 

Opium  (16) 

...  74, 

136 

Laserol  ;  Laserpitin 

Laserpitiuin 

...  60, 

132 

Laudanine 

Opium  (18) 

...  74, 

136 

Laudanosine 

„  (21) 

...  75, 

136 

Laurotetanine 

Lauri.ece  ... 

...  60, 

132 

Lead  acetate 

Precipitant  No.  3  ;  also  Part  III. 

151 

Lignoin  ... 

Cinchona  (30) 

...  38, 

122 

Ligustron... 

Syringa 

97 

Likcin 

Syringa 

96 

Limonin  ... 

Aurantiaceee  (»') 

...  19, 

114 

Linamarin 

Linum 

...  61, 

132 

Linarin  ;   Linaracrin  ; 

Lina- 

resin 

Linaria 

...  61, 

132 

Liniin 

Linum 

61, 

132 

Liriodendrin 

Liriodendron 

...  61, 

132 

Lobeliine  ... 

Lobelia 

...  b2, 

132 

Lcevo-atropine 

Atropa  (c)  ... 

15 

SEE  PAGE 

Loliin      ...          ...          ...  Loliam      ...  ...  ...  62,  132 

Loturidine  ;  Loturine         ...  Lotus        ....  ...  ...  62,  132 

Loxopterigine       ...          ...  Quebracho...  ...  ...  83,140 

Lupinin  ;  Lupinidin  ;  Lupino- 

toxin  ;  Lupanine ;  Lupinine  Lupinus     ...  ...  ...  63,132 

Lupulinic  Acid      ...          ...  Humulus   ...  ...  ...  57,130 

Lycaconine           ...          ...  Aconitum  (g)  ...  ...  3 

Lycaconitine         ...          ...          ,,       (/)  ...  ...  3 

Lycoctonine          ...          ...          ,,       (A)  ...  ...  3,  106 

Lycopin                ...          ...  Lycopus    ...  ...  ...  63 

Lycopodine           ...          ...  Lycopodium  ...  ...  63,132 

Macleyine  (Chelerythrine)    ..  Chelidonium  group  ...  ...  27,118 

Macrocarpine         ...          ...  Thalictrum  ...  ...  97,  144 

Mandragorine        ...          ....  Atropa  (q)  ...  ...  ...  17,112 

Mangostin            ...          ...  Garcinia    ...  ...  ...  54,  128 

Marine's  reagent;  seeCadmium- 

Potassic  iodide  (this  index) 

Marrubiin             ...          ...  Marrubium  ...  ...  64,  132 

Mayer's  solution    ...           ...  Precipitant  No.  29,  and  Part  III.  160 

Meconic  Acid        ...          ...  Opium  (24)  ...  ...  75,136 

Meconidine           ...          ...        „      (15)  ...  ...  74,136 

Meconin  ...          ...          ...        .,     (22)  ....  ...  75,136 

Meconoisin            ...  _       ...        ,,     (25)  ...  ...  75,136 

Megarrhin;  Megarrhizin;  Me- 

garrhizitin                      ...  Megarrhiza  ...  ...  64 

MeJanthin             ...          ...  Nigella      ...  ...  ...  65,134 

Melin  (Rutin)       ...           ...  Ruta         ...  .....  ....  87,142 

Melonemetin         ...          ...  Cucumis    ...  ...  ...  46,126 

Menispermine        ...          ...  Cocculus    ...  ...  ...  41,124 

Menyanthin          ...          ...  Menyanthes  ...  ...  64,132 

Mercnrialine  =  Methylamine  (from  Mercurialis  annua) 

Mercuric  chloride  ...          ...  Precipitant  No.  30,  and  Part  III.  161 

,,       see  also  Gerrard  test 

Mercuric-potassic  iodide      ...  Precipitant  No.  29,  and  Part  III.  160 

Methyl-arbutin      ...          ...  Arbutus  (b)  ...  ...  11 

Methyl-coniine      ...          ....  Conium  (</)  ...  ...  43 

Methyl-morphine    (Codeine)  Opium       ...  ...  ...  71,  134 

Metbyl-pelletierine            ...  Punica      ...  ...  ...  82,140 


INDEX  OF 


Milossine... 

Molybdic  acid  ;  see  Phospho- 
molybdic  acid,  also  Frohde's 
solution 

Monessin;Monninin  (Saponin) 

Moradeine 

Moradin  ... 

Morrenine 

Morindin  ;  Morindon 
Morphine 
Moschatine 
Muawine  ... 
Mudarin  ... 
Murray  etin 
Murrayin... 
Muscarine 
Myoctonine 
Myronate  of  potassium 

Nandinine 
Napelline... 
Narceine  ... 
Narcotine... 
Naringenin 
Naringin  ... 
Narthecin... 
Nartinic  Acid 
Nataloin  ... 
Nectandrine 

Nerianthin  ;  Neriin  ;  Nerio- 

dorin  ;  Neriodorein 
Nicotine  ... 
Nitric  Acid 
Nitro-prussides 
Nupharine 

Odollin  ... 
Oleandrine 

Onocerin  ;  Ononid  ;  Ononin 
Ophelic  Acid 


SEE  PAGE 

Taxus       ...  ...  ...  97 


Saponaria  ...  ...          ...  89,142 

Cinchona  (32)  ...           ...  39,122 

„      (33)    39 

Morrenia   ...  ...          ...  64,134 

Morinda    ...  ...          ...  64 

Opium  (1)  ...  ...          ...  67, 134 

Achillea     ...  ...          ...  1,106 

Erythrophloeum  ...          ...  52 

Calotropis  ...  ...           ...  24,116 

Aurantiacece  (Jc)  ...           ...  19,114 

CO    19,114 

Agancus    ...  ...           ...  6,108 

Aconitum  (j)  ...          ...  4,  106 

Sinapis      ...  ...          ...  91,142 

Nandina    ...  ...          ...  64,134 

Aconitum  (a)  ...          ...  2,106 

Opium  (10)  ...          ...  72^  136 

„     (3)   69,  134 

Aurantiacece  (h)  ...           ...  19 

(9)    19,114 

Narthecium  ...          ...  64  134 

Opium  (3d)  ...          ...  70^134 

Aloe         ...       .  ...  ...  7 

Bebeeru     ...  ...          ...  20,114 

Nerium     ...  ...          ...  65,134 

»     W   17,  112 

Colour  test  No.  2,  and  Part  III.  165 
Precipitant  No.  17 

Nuphar     ...  ...          ...  66,134 

Cerbera     ...  ...          ...  26,118 

Nerium      ...  ...          ...  65  134 

Ononis      ...  ...          ...  66' 134 

Chiretta     ...  ...          ...  28,118 
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Ophioxylin 

SEE 

Apocynece,  Dutch  Indies  (a)  .. 

PAGE 

10,  110 

Opionin  ... 

Opium  (26) 

75, 

136 

Oreoselon 

Athamantha 

14, 

112 

Oscine 

Atropa  (j) ... 
,, 

17 

Ostruthiin 

14, 

112 

Ouabain  ... 

Strophanthus 

93 

Oxyacanthine 

Berberis 

20, 

114 

,  from 

V.y  L  a,  LcCg  H  0       a  .  .                        ...  ... 

46, 

126 

Oxycinchonine,AlphaandBeta 

Cinchona  (41)  and  (4m) 

33 

Oxymorphine  (Pseudomor- 

phine)  ... 

Opium  (2/;) 

68, 

134 

Oxynarcotine 

Opium  (12) 

76, 

136 

Pachyrhizid 

LeguminoscB,  Indian ... 

61, 

132 

Palicourine 

Palicourea  ... 

75 

Palladious  chloride... 

Precipitant  No.  8 

Panaquilon 

Panax 

76, 

136 

Papaveramine 

Opium  (5a) 

71 

Papaverine 

„  (4)  

70, 

134 

Papa'ine  ;  Papain  ;  Papayotin 

Papaya 

76 

Parabebeerine 

Bebeeru 

20 

Paramenispermine ... 

Cocculus  ... 

42 

Paramorphine  (Thebaine)  ... 

Opium  (8)  ... 

72, 

134 

Pararhodeoretin  (Jalapin)  ... 

Gonvolvulaceai 

44, 

124 

Pereirine  ... 

Pareira 

76, 

136 

Pariciue  ... 

Cinchona  (25) 

37, 

122 

Paridin 

Paris  quadr. 

77, 

136 

Parillin  ... 

Sarsap.  (Smilax) 

89, 

142 

Paristyphnin 

Paris  quadr. 

77, 

136 

Pastinacine 

Pastinaca  ... 

77 

Paytamine  ;  Paytine 

Payta 

77, 

138 

Pelosine  ... 

Bebeeru 

20, 

114 

Pelletierine 

Punica 

81, 

140 

Pereirine 

Pareira 

76, 

136 

Permanganate  of  Potash 

Part  III.  ... 

167 

Peucedanin  (Imperiatorin)  ... 

Athamantha 

14, 

112 

Phillyrin  ;  Phillygenin 
Phloretin  ;  Phloridzin  (Phlor- 

Phillyrea  ... 

78, 

138 

rhizin)  ... 

Pyrus 

82, 

140 
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Phospho  compounds 

Phyllanthin 
Physalin  ... 
Physodin ... 
Physostigmine 
Phytomelin  (Rutin) 
Picrasmin  (Quassiin) 
Picric  Acid 
Picro-aconitine 
Picrocrocin 
Picrolichenin 
Picropodophyllin  ... 
Picrotoxid  ;  Picrotoxin  ;  Picro- 
toxinin  (Barth's  Picrotoxin) 
Piliganine 

Pilocarpine  ;  Pilocarpidine 
Pimaric  Acid  ;  Pinipicrin 
Pimpinellin 
Piperidine  ;  Piperine 
Piscidin  ... 
Pitayine  ... 
Pithecolobine 
Piturine  ... 
Platinum  chloride  ... 
Plumbagin  (Dulong's) 
Podophyllotoxin;  Podophyllo 

quercetin 
Polychroite  (Crocin) 
Polychrome  =  iEsculin 
Polygalin  (Saponin) 
Populin  ... 
Porphyrine 
Potassium  salts  (reagents)  ;  see 

individual  compounds  (this 

index) 
Propasscinic  Acid  ... 
Prophetin 
Protopine... 


Precipitants  22  to  24,  and  Part 

III   158 

Phyllanthus            ...          ...  78,138 

Physalis    ...          ...          ...  78,  138 

Parmelia    ...          ...          ...  77,  136 

Calabar  bean          ...          ...  23,116 

Ruta        ...          ...          ...  87,  142 

Quassia     ...          ...          ...  82,140 

Precipitant  No.  5 ;  also  Part  III.  152 

Aconitum  (e)          ...          ...  3, 106 

Saffron      ...          ...          ...  82,142 

Variolaria  ...          ...          ...  100,  146 

Podophyllum          ...          ...  81 

Cocculus    ...          ...          ...  41,124 

Lycopodium           ...          ...  63,  132 

Pilocarpius            ...          ...  78,138 

Pmus        ...  ...  ...79,80,138 

Pimpinella              ...          ...  79,138 

Piper        ...          ...          ...  80,138 

Piscidia     ...          ...          ...  80,138 

Cinchona  (5)          ...          ...  33,120 

-Legwninosce,  Indian ...          ...  61,132 

Atropa  (mi)             ...          ...  17,112 

Precipitant  No.  7,  and  Part  III.  154 

Apocyneai,  Dutch  Indies        ...  10,110 


Podophyllum 
Saffron 
iEsculus 
Saponaria  ... 
Populus 
Alstonia  (e) 


iEsculus  (e) 
Cucumis 
Opium  (19) 


...80,81,138 
...  87,142 

5,106 
...  89, 142 
...  81,138 

7,108 


4, 106 
46, 126 
75,  136 


Protoveratridine 
Protoveratrine 
Pseudaconine 
Pseudaconitine 
Pseudephedrine 
Pseudisopyrine 
Pseudoconhydrine 
Pseudohyoscyamin 
Pseudojervine 
Pseudomeco-nin 
Pseudomorphine 
Pseudopelletierine 
Pseudotropine 

Pyrethrosin 
Quassiin  ... 

Quebrachamine  ;  Quebrachi 
Quercetin  ;  Quercitrin 
Quersescitrin 
Quillain,  footnote  to 
Quinamicine 
Quinamidine 
Quinamine 
Quinetum 
Quinicine... 
Quinidine... 
Quinine  ... 
Quinoidine 

Quinotine  (Quinidine) 

Quinovatine  (Aricine) 

Quinovic  Acid 

Quinovin  ... 

Quitenidine 

Quitenine... 

Mem.  :  Quin'  in  English  is 
usually  Chin'  in  German 
in  the  Cinchona  group. 

Ratanhine 


Veratrum  (mi) 

0) 

Aconitum  (d) 

Ephedra  ... 
Isopyrum  ... 
Conium  (c) 
Atropa  (g2) 
Veratrum  (j) 
Opium  (23) 

...  («) 
Punica 
Atropa  (J) . . . 
Coca  (8a)  ... 
Chrysanthemum  («") 
Quassia 

Quebracho  bark 
Quercus  tinct. 
^Esculus  (k) 
Saponaria  ... 
Cinchona  (186) 
(18c) 
(17) 
(24) 
(26) 
(5) 
(1) 
(23) 

(5) 
(8) 
(27) 
(26) 
(6c) 
(23) 


Ratanhia  ".. 


102, 146 
102,146 
3, 106 
2, 106 
51 
60 
43 
16 

102, 146 
75 

68, 134 
82, 140 
17 
41 
28 
82, 140 
.83,  84,  140 
84, 140 
6 

89, 142 
37, 122 
37 

37, 122 
37 

31, 120 
33,  120 
30, 120 
37 

33, 120 
35,  120 
38, 122 
38, 122 
34 
31 


85, 140 


INDEX  OF 


Reagents,   see  Introductory, 

p.  v. ;  also  Part  III. 
Resins,  alpha,  beta,  gamma  ... 
Rhamnetin  ;  Rhamnin  ;  Rbam- 

nocathartin  ;  Rhamnegin ... 
Eheadine  (Rhoeadine) 
Rhinacanthin 
Rhinanthin 

Khodeoretin  (Kayser's) 
Rhoeadine 

Ricin,  poisonous  principle  of 
Castor  seed,  is  albuminous, 
hence  not  described  in  this 
vol. 

Robinin  ... 

Rosaginin 

Rotoine  ... 

Rottlerin... 

Ruberythric  Acid  ... 

Rubiadin;  RubiadinGlucoside 

Rubijervine 

Rubreserin 

Rules 

Rutilin 

Rutin  (Rutic  Acid) 

Sabadilline 
Sabadine  ... 
Sabadinine 
Sabatrine... 

Saffron  bitter  (Picrocrocin) 
Salicin 

Sanguinarine  (Chelerythrine) 
Santonin  ... 
Sapogenin  ;  Saponine 
Sapotin  ;  Sapotine  ;  Saporetiu 
Sarracenine 

Sarsaparilla-saponin  (Smilacin) 
Scammonin  (JalapiD) 


Humulus  ... 

Rhamnus  ... 
Opium  (11) 
Rhinacanthus 
Rhinanthus 

Convolvulacecs 
Opium  (11) 


57,  130 


Robinia 

...  86, 

142 

Nerium 

...  65, 

134 

Atropa  (o)  ... 

17 

Rottleria  ... 

87, 

142 

Reference  under  Morinda 

64 

Rubia,  Addenda 

193 

Veratrum  (k) 

102 

Calabar  bean 

23 

Introductory 

vi 

Salix 

88 

Ruta 

•••  87, 

142 

Veratrum  (c) 

...  101, 

146 

(d) 

...  101, 

146 

„  (d2) 

...  102, 

146 

(e) 

102 

Saffron 

...  88, 

142 

Salix 

...  88, 

142 

Chelidonium 

...  27, 

118 

Artemisia  ... 

...  13, 

112 

Saponaria  ... 

...  89, 

142 

Achras 

...  1, 

106 

Sarracenia  ... 

89 

Sarsap.  (Smilax) 

Convolvulacece 

...  89, 

142 

44.  124, 

193 

S,  REAGENTS,  ETC. 
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SEE  PAGE 

Scheibler'sReagent ;  see  Phos- 

pho-tungsticacid  (this  index) 

'  Schillerstoff '=^sculin     ...  ^Esculus    ...  ...  ...  5,106 

Schultz's  Reagent;  seePhospho- 

antimonic  acid  (this  index) 
Scillain  ;  Scillin ;  Scillipicrin  ; 

Scillotoxin        ...          ...  Scilla        ...  ...  ...  90,142 

Scoparin  ...          ...          ...  Spartium  ...  ...  ...  92,144 

Scopolamine         ...          ...  Atropa  (A)...  ...  ...  16,112 

Scopoletin             ...          ...        ,,      U?)...  •••  ...  17,  112 

Scopolin  ...          ...          ...        „      («)•••  •••  ■••  17,112 

Scrophularin         ...          ...  Scrophularia  ...  ...  90 

Senegine,  footnote  to          ...  Saponaria  ...  ...  ...  89,142 

Sennapicrin          ...          ...  Cassia  ...  ...  25,116 

Sikeranine  (Hyoscine)         ...  Atropa  (h)  ...  ...  ...  16,112 

Sikimin    ...           ...          ...  Illicium     ...  ...  ...  58 

Silver  nitrate        ...          ...  Precipitant  No.  10 ;  also  Part  III.  155 

Silver-potassium  cyanide     ...  Precipitant  No.  18 
Sinalbin;  Sinapin-thiocyanide 

Sincalin  ...  ...  Sinapis      ...  ...  90,91,142 

Sipirine    ...          ...          ...  Bebeeru     ...  ...  ...  20 

Smilacin  ...          ...          ...  Sarsap.  (Smilax)  ...  ...  89,142 

Socaloin  ...          ...          ...  Aloe         ...  ...  ...  7 

Solanicine  ;  Solariidine  ;  Sola- 
nine     ...          ...          ...  Solanum    ...  ...  ...  91,144 

Solubility  :  see      ...  ...  Introductory, p. v.; alsoPartlll.  148 tol50 

Sonnenchein's  Reagent ;  see 

Phospho-molybdic  acid  (this 

index) 

Sophorine            ...          ...  Sophora     ...  ...  ...  88,142 

Sparattospermin    ...          ...  Caroba      ...  ...  ...  25,  116 

Sparteine...          ...          ...  Spartium  ...  ...  ...  92,144 

Spigeline  ...          ...          ...  Spigelia     ...  ...  ...  93,  144 

Stachydrine          ...          ...  Stachys,  Addenda    ...  ...  194 

Staphisagrine        ...           ...  Delphinium  ...  ...  49,  126 

Stramonine           ...          ...  Atropa  (I)  ...  ...  ...  17,112 

Strophanthin         ...          ...  Strophanthus  ...  ...  93,144 

Struthiin  (Saponin)             ...  Saponaria  ...  ...  ...  89,142 

Strychnine           ...          ...  Strychnos  ...  ...  ...  93,144 
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INDEX  OF  SUBSTANCES,  REAGENTS,  ETC. 


Stylophorine=Chelidonine  ... 

Chelidonium           ...  ... 

27, 

118 

Sulphocyanides 

Precipitant  No.  16,  and  Part  III. 

Sulphuric  Acid ! 

Colour  test  No.  1,  and  Part  III. 

163 

Surinamine  (Ratanhine) 

Ratanhia  ... 

85, 

140 

Syringenin  ;    Syringin  ;  Sy- 

ringopicrin 

Syriuga     ...  ..." 

96, 

144 

Tampicin 

Convolvulacecc 

44, 

124 

Tanacetic  Acid  ;  Tanacetin  ... 

Chrysanthemum 

28, 

120 

Tanghinin 

Strophanthus 

93 

Tannic  Acid 

Precipitant  No.  4,  and  Part  III. 

152 

Taraxacin 

Taraxacum 

97, 

144 

Tarconine 

Opium  (3c) 

70 

Tarnine  ... 

„  (3/)   

70, 

134 

Taxine 

Taxus 

97, 

144 

Telsescin  ... 

iEsculus  (g) 

4 

Teucrin  ... 

Teucrium  ... 

97 

Thalictrine 

Thalictrum 

97, 

144 

Thebaine  ;  Thebaicine 

Opium  (8),  (9a) 

72, 

134 

Thebenine 

,.  (96)   

72, 

136 

Theine    (Caffeine)  ;  Theo- 

bromine ;  Theophylline  ... 

Thea  group            ...  97,98, 

144 

Thevetin  ;  Thevetosin  ;  The- 

vetresin 

Cerbera 

26, 

118 

Thujin  ;  Thujigenin 

Pinus  group 

79, 

138 

Timbonine 

Paullinia  pinnata 

77 

Trianospermine  ;  Trianosper- 

mitine  ... 

Trianosperma 

99, 

146 

Trigonelline 

Trigonella  ... 

99, 

146 

Tritopine 

Opium  (20) 

75, 

136 

Tropine  ;  Tropidine 

Atropa  (d),  (e) 

15, 

112 

Truxilline 

Coca        ...         ...  .;. 

41, 

124 

Tulucunnin  ... 

Carapa 

25, 

1  1  A 

Tungstic  Acid  ;  see  Phospho- 

fvn ti nrc+ip   A  pin 

Turpethin  ;  Turpethol 

ConvolvulacecB         ...  44, 

124, 

193 

Tylophorine 

Tylophora... 

99, 

146 

Ulexine  (Cytisine) 

Cytisus 

47, 

126 

Ultraquinine  (Homoquinine) 
Urea  from  Arginine 
Urechitin  ;  Urechitoxin;  Ure- 

chitoxetin 
Urson 
Ustilagine 

Vaccinin  ... 
Valdivine  ;  yaldine 
Variolarin 
Vellarin  ... 
Veratralbine 
Veratrine 

„  (Couerbe's) 
Veratroidine 
Vernine  ... 
Vernonin ... 
Viburnin ... 
Yicine 
Vinetine  ... 

Viola-quercitrin ;  Violine 
Villosin  ;  Villosic  Acid 
Viscin 

Vitali's  test;  see  Atropine,  also 

Wagner's  Reagent  (Iodo-potas- 
sic  iodide)  ;  see  Iodides 
(this  index) 

Wrightine 


Xanthine  (reference  to) 
Xanthopicrin  (Berberine) 
Xanthopuccine 
Xanthorhamnin 
Xanthostrumarin  ... 
Xylostein... 

Zinc-potassic  iodide 


Cinchona  (21) 
Lupinus 

Urechitis  ... 
Arbutus  (/) 
Ustilago 

Arbutus  (e) 
Simaba- 
Variolaria  ... 
Vallaria 
Veratrum  (i) 
(«) 

(9) 

Vicia 

Vernonia   . . . 
Viburnum  ... 
Vicia 
Berberis 
Ipecac,  group 
Rubus 
Viscum 
Part  III.  ... 


Nerium 

Thea 
Berberis 
>> 

Rhamnin 

Xanthium 

Lonicera 


Precipitant  No.  28,  and  Part  III. 
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ACONITUM  (compare  p.  1).  Dunstan  and  Can-  (Chem.  Soc.  Jnl.,  Aug., 
1893)  show  that  Aconitine  changes  into  Isaconitine  under  certain  condi- 
tions, e.g.,  long  heating  of  the  hydrobromide.  Dunstan  and  Jowett, 
loc.  cit.,  further  show  that  Aconitine  Aurichloride  exists  in  three  modifi- 
cations, having  different  melting-points. 

BRYONIA.  Masson  (J.  Pharm.,  [5],  27,  300)  finds  for  BRYONIN  : 
C34H4803  ;  dextro-rotatory,  [a]n= +41-25;  precipitated  by  ammoniacal 
lead  acetate  ;  and  for  BRYOGENIN  :  CuH1H02  ;  M.P.  210°;  dextro-rotatory 
(+  105°).  Bryogenin  dissolves  with  red  colour  in  concentrated  sulphuric 
acid,  the  solution  becoming  purple  on  heating,  and  giving,  on  subsequent 
addition  of  water,  a  purple  pp. 

CANNABIS  indica  (Indian  Hemp)  ;  Cannabinacem  ;  alkaloids,  (a),  see 
Dupuy,  'Les  alcaloides';  and  (&),  see  H.  F.  Smith,  Amer.  J.  Pharm. 

(a)  CANNABINE  A.  ;  crystallizes  in  needles  ;  'action  like  Strychnine.' 

Soluble  in  alcohol,  very  readily  in  water,  slowly  in  ether  and  chloro- 
form. 

'  Precipitates  with  most  alkaloid  reagents.'  No  violet  coloration  with 
sulphuric  acid  and  potassium  bichromate. 

(6)  CANNABININE  A.  ;  yellowish-green,  amorphous  (varnish  from  ether) ; 
Coniine-like  odour  ;  alkaline  reaction.    Gives  a  crystalline  sulphate. 
Soluble  in  alcohol  and  in  ether  ;  very  difficultly  in  water. 
Precipitants : 


Alkaline  hydrates  \  yellowish- 
Ammonia  }  green. 
Tannic  acid,  yellowish-brown. 
Picric  acid,  yellow. 
Phospho-molybdic  acid,  white. 


Potassic  iodide,  yellow. 
Iodo-potassic   iodide,  yellowish- 
brown. 

Mercuric-potassic  iodide,  white. 


CERBERA  (see  p.  26)  and  STROPHANTHUS  (p.  93).  P.  C.  Plugge 
{Arch.  Pharm.,  231,  10-34,  and  Chem.  Soc.  Jnl.,  54,  i.,  481)  describes  under 


N  D  A. 


the  name  '  CERBERIN  '  a  glucoside  resembling  Arnaud's  TANGHININ  (p.  93); 
C.27H40O„ ;  M.P.  191°-192°  (corrected).  Laevo-rotatory  :  [a]D=  -74-61  in 
90  per  cent,  alcohol. 

Soluble  in  alcohol,  chloroform,  ether,  amyl  alcohol  ;  with  difficulty 
in  benzene  and  carbon  tetrachloride,  slightly  in  carbon  bisulphide  and 
petroleum  ether. 

CONVOLVULACE^E  (compare  p.  44).  N.  Kromer  {Pharm.  Z.  Russ., 
vols.  31  and  32)  has  obtained  the  following  results  : 

SCAMM0NIN  (Jalapin),  C^H^O^ ;  M.P.  123-68°  (corrected)  ;  laevo- 
rotatory,  [a]  d=— 23'06. 

Insoluble  in  petroleum  ether  and  water.  Behaviour  to  other  solvents 
as  given  on  p.  44. 

TURPETHIN,  C76H128086  ;  M.P.  146-8°  (corrected). 

TURPETH0L  (Turpethole),  C16H30O3  ;  M.P.  85-76°  ;  the  anhydride 
apparently  of  TURPETH0LI0  ACID,  C1GH3204. 

IP0MCEIN  G.,  from  Ipomcea  pandurata  (Convolvulus  panduratus,  L.), 
C78H132036  ;  a  white  powder  ;  M.P.  170°. 
Soluble  in  most  solvents  except  ether. 

Sodic  hydrate  colours  it  intense  red  ;  red  coloration  also  with  sulphuric- 
acid  (concentrated). 

IP0ME0LIC  ACID  (a  crystalline  substance,  M.P.  60-6°)  is  formed  by  the 
action  of  dilute  acids  upon  the  preceding  body,  together  with  sugar  and  a 
volatile  acid,  C5H802  ;  M.P.  60-8°. 

RUBIA  tinctoria  (Madder).  SchuDk  and  Marchlewski  (Chem.  Soc. 
Jnl.,  Aug.,  1893)  have  isolated  a  new  substance,  RUBIADIN-GLUCOSIDE, 
occurring  in  lemon-yellow  microscopic  needles ;  M.P.  about  270°. 
Decomposed  by  acids  into  sugar  and  Eubiadin,  the  methyl  derivative  of 
Purpuroxanthin  (isomer  of  Alizarin). 

25 
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ADDENDA. 


Soluble  in  boiling  concentrated  acetic  acid  (separating  in  yellow 
needles  on  cooling),  less  readily  dissolved  by  ether  and  alcohol,  scarcely 
by  water. 

Reactions  : 

Potassic  hydrate,  sol.   red  on  boiling  ;  the  solution,  on  cooling, 

becomes  a  crimson  jelly,  admixed  with  crystalline  needles. 

Potassic  carbonate         )          ,    ,,-  n 
^  ,  ■   ,    •,    .       ,  ,■      >  scarcely  dissolve. 
Calcic  hydrate  solution  j  J 

Baric  hydrate  solution,  dissolves  traces,  becoming  coloured  dark  red. 

Lead  acetate  (alcoholic),  no  pp. 

Cupric  acetate  (alcoholic),  brick-red  pp. 

Concentrated  sulphuric  acid,  red  solution,  decomposing  on  standing, 
or  on  warming,  into  glucose  and  Rubiadin. 

ROTTLERIA.  A.  G.  Perkin  (Chem.  Soc.  Jnl,  Aug.,  1893)  finds  for 
ROTTLERIN  (compare  p.  87)  M.P.  191°-191  5°  ;  pale  flesh-coloured,  slender 
transparent  needles  (not  yellow,  as  Anderson  had  found). 

Soluble  in  ether  readily,  in  chloroform,  benzene,  and  toluene ; 
sparingly  in  carbon  bisulphide  and  glacial  acetic  acid. 


Reactions  : 

Alkaline  hydrates  and  carbonates,  dissolve. 
Ferric  chloride,  brown  coloration. 

ISOROTTLERIN  was  also  isolated,  in  the  form  of  a  glittering  salmon- 
coloured  mass  ;  M.P.  198°-199°. 

Soluble  in  a  mixture  of  ether  and  chloroform,  sparingly  in  ether  alone. 
Insoluble  in  hot  benzene,  carbon  bisulphide,  chloroform. 

Reactions : 

Alkaline  hydrates,  sol.  cold,  orange-red. 

„       carbonates,  sol.  boiling,  orange-red. 
Ferric  chloride  (alcoholic),  brownish-black  coloration. 

STACHYS  tuberifeia.  A.  v.  Planta  and  E.  Schulze  (Berichte  d. 
d.  Chem.  Ges.,  26,  939)  have  separated  STACHYDRINE,  C7H13N02,  resembling 
Betaine  ;  transparent  deliquescent  crystals  ;  M.P.  210°  (after  losing  water 
at  100°) ;  neutral  reaction. 


THE  END. 


fy 
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